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This 1915 Maxwell was advertised as being 


a a 
the biggest automobile value ever offered 
for $695—and only $55 extra with electric 
Sone and lights. Among the interesting 


eatures that this investment bought were 
a “streamline body,’’ adjustable front seat, 
foot-rest accelerator pedal, spark and 
throttle control on quadrant under steering 


wheel—and an electric horn. With its 4- 
cylinder engine, the Maxwell was declared 
to be “‘the greatest all-around hill-climbing 
car in the world.” 


---any good oil ring would do?! 


Specifically designed for 


But today today’s high-compression 


it takes the | ; 


Universal application. . . bot- 


PERFECT CIRCLE MAN Sosa" 


- e 
ee 7 
Multiple tiny springs exert 
= both side and radial pressure. 
: * 
CHROME OIL RING Provides maximum oil drain- 


to meet the exacting demands of 


modern high-compression engines Best for new engines. . . 
essential for worn engines 


PERFECT CIRCLE 


PISTON RINGS 


Preferred by more people than any other brand 
Perfect Circle Corporation, Hagerstown, Indiana + The Perfect Circle Co., Ltd., 888 Don Mills Road, Don Mills, Ontario 





on guard 
against dirt and wear! 


BX 


The unique design of the Sentri-Seal gives optimum pro- 

tection against dirt, and includes a number of other 

major advantages. 

Sentri-Seals can be removed, easily replaced. As the seal 

is of synthetic rubber in which two metal rings are 

embedded, a constant-rate spring is created between the 
The diagram shows in section rings. Inherent flexibility prevents distortion of the bear- 
ing outer ring due to seal insertion, permitting the use of 
bearings to the higher accuracy specifications. The spring 
action maintains an efficient sealing contact with the 
ground simultaneously with the bearing ring to bar dirt and retain lubricant. Sentri-Seals 
ball race, giving an extremely are relatively inert to oils and greases and operate satis- 
high degree of concentricity factorily through a temperature range of — 40°F. to 225°F. 
Specifications available for still higher temperatures. In 
applications where relubrication is desired, it is easily 
accomplished by the injection method. 


the New Departure Sentri-Seal. 


Lip-contacting surfaces are form- 


between sealing surfaces and 


the raceway. 


ONE SENTRI-SEAL SEAL AND SNAP RING TWO SEALS AND SNAP RING SEAL, SHIELD AND SNAP RING 


Sentri-Seal is available for a range of sizes in single-row, standard-width 
bearings and also in two types of New Departure adapter bearings. Sizes, 


SEE “WIDE WIDE WORLD” SUNDAYS—NBC-TV dimensions and capacities are listed in the latest New Departure catalog. 
Write for full details on Sentri-Seal 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 
NEW DEPARTURE e DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN, 
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wherever 
you 
add 


mm ‘THEY'LL PREFER STAINLESS! 


it’s a metal they know! 


Sporting goods, jewelry, appliances, fine cutlery — yes, even the car they’re trading in 
- all these things have shown them the strength, beauty, permanence, and remarkable 
cleanability of stainless steel. 
You'll like stainless, too. It needs no protective coating. It helps simplify production and 
increases design flexibility through an unmatched combination of advantages — beauty 
(complemented by a wide variety of finishes), fabricating ease, remarkable structural 
strength, and great resistance to all weather conditions. 

Let a Crucible engineer show you how stainless steel pays its way. Crucible Steel 
Company of America, The Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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SPECIAL a “O" RING meets 


low temperature flexibility requirements 


Job fitted Precision 
RT Mem aa 
TMU Leh a Memes TLE LAT 


Resiliency maintained at 1 P.S.I. 


Precision “O” Ring compound 233-70 was developed especially for re- 
frigerant service. It is used in the solenoid valves manufactured by 
Jackes-Evans Company of St. Louis, Mo. This compound assures the 
right chemical resistance and low temperature flexibility required for 
uninterrupted, maintenance free operation of refrigeration equipment 
using Freons. 
Precision has developed thousands of special “O” ring compounds to 
provide the exact chemical and physical properties required for each 
specific job. Precision “O” Rings are quality controlled - compression 
molded — rigidly inspected - the finest made! They are made to all mili- 
tary and commercial specifications in hundreds of sizes. 
What is your sealing problem? There is an expert — the Precision engi- 
neer—ready to help you in product design and “O” ring specifications. snl conta 
You can rely on him-and on Precision, the world’s largest exclusive TT STE 
producer of “O” Rings. Put Precision in your plans! gin: spcanense 


Write for your free copies of Precision catalogs on “O” Rings and Dyna-sea's 


Ted ie) el a 
Corporation - “O” Ring and Dyna-seal Specialists 


Canadian Plant at: 


3110 Oakridge Drive, Dayton 7, Ohio Ste. Thérése de Bainville, Québec 
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WE’VE BUILT A NEW PLANT 


To Serve A 
Growing List 
Of Customers 


You WHO BUY OR USE Midland power brakes, air 
compressors, or any of our other air equipment 
can be happy with us over our new plant in Owosso, 
Michigan, because it means we’re going to give you 
even better delivery of our higher quality products 
. . . For nearly 30 years now, Midland has been 
designing and manufacturing power brakes and 
other controls used on trucks, trailers, buses, pas- 
senger cars, shovels, cranes and industrial equipment 
of all kinds. Steadily mounting demand for these 
products has called for expanded production and 
service facilities, hence the new 200,000 square-foot 
Owosso plant ... If you are already a customer of 
ours, we want you to know we’re real grateful for 
your business. The new plant is dedicated to serving 
you — and to winning new friends. 


THE MIDLAND STEEL PRODUCTS COMPANY 


OWOSSO DIVISION ® OWOSSO, MICHIGAN 
Export Department: 38 Pearl Street, New York, N. Y. 


MIDLAND 


STEEL PRODUCTS CO 
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Tubeless Tires Score Again 


Fl 


— And so do 


a 


age Fe 
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' Phos he a SY cs = 
_- 


jp maw tougher on tires—or rims—than run- _ Ease of Tire Mounting: No tube and flap troubles. 
ning over jagged rocks, as you may have good 


vets to baaeh Special Tools: Goodyear alone provides both hy- 


: ; draulic and hand tools especially made for off-the- 
That tubeless tires can be used on such a job, and so road equipment. 


effectively, is in large measure due to Goodyear’s 
development of rims to fit every type of vehicle, 
from the smallest truck to the largest earth-mover. 


Bond-a-Coat Finish: This protective coating af- 
fords long-lasting resistance to rust and corrosion. 


Goodyear’s matchless experience in building rims 
for every type of vehicle has produced numerous 
advances. When you specify Goodyear rims you get: 


Got a truck rim problem? Goodyear will help you solve it. 


If you have a rim problem, why not talk it over with 
the G.R.E. (Goodyear Rim Engineer). He’ll save you 
Unusual Strength: Thanks to an exclusive double- time and money by helping you select the type and 
a : size of rim best suited to your needs. Write him at 
y s ee 2 
welding Process, and added support at points of Goodyear, Metal Products Division, Akron 16, Ohio, 
greatest stress, present-day Goodyear Rims are or contact your local Goodyear Rim Distributor. 


far stronger than previous rims. 


“*" GOOD YEAR 


MORE TONS ARE CARRIED ON GOODYEAR RIMS THAN ON ANY OTHER KIND 
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in Hingineering 
the best Opportunities 
are in Aviation. 


in Aviation 


the best Opportunities 


are at T'emco. 


DESIGN ENGINEERS 


Design experience desired in all phases of airframe, 
equipment, systems and support equipment design. 
Interest and desire to enter design field is of greater 
need than amount of experience. Senior positions are 
available. 


SENIOR ENGINEER 

Dynamics — Flutter Analysis 
3-5 years general flutter analysis experience, including 
subsonic compressible and supersonic air forces for both 
straight and swept wing vehicles. Advanced education 
desired in mathematics, physics, applied mechanics, 
aeronautical or mechanical engineering. 


RELIABILITY ENGINEERS 


Our expanding weapon systems reliability program offers 
unusual opportunities. Reliability experience in such 
areas as: theory, design techniques, components, sys- 
tems analysis, test, fabrication techniques, and controls 
is urgently needed. 


ee 
AIRCRAFT CORPORATION ¢ DALLAS 





SENIOR ENGINEER 
Analog Computers 


Must be thoroughly familiar with latest analog equip- 
ment and methods. Should be capable of planning 
programs involving electronics analog methods and 
equipment. 


ENGINEERING JET TEST PILOTS 


Minimum requirements: 1500 hours total pilot time; 500 
hours total jet pilot time; test flying experience. Desired 
qualifications: engineering education; test pilot school 
graduate; less than 34 years of age. Please include de- 
tails of engineering, testing and flying history with 
photograph. 


MR. JOE RUSSELL, Engineering Personnel 
Dept. 170-E, Room 2, Temco Aircraft Corp. 
Box 6191, Dallas, Texas 


Please send me complete details of the Temco story of 
unusual opportunities for creative engineers. | am especially 
interested in 


Name 


Address 
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there’s an 
opening for you 
right here! 


Make in the U.K. and sell to new markets 


The E.N.V. organisation of London, England, invites the 
collaboration of an American manufacturer seeking new 
markets in Britain, Europe and the British Commonwealth. 


World famous for spiral bevel gears, hypoid drives and 
associated transmission components, E.N.V. has two modern 
plants, covering over 250,000 sq. ft. and employing more than 
1600 operators. 

If you have a suitable product and wish to avail yourself of 
manufacturing resources enabling you to expand in the vast 
Sterling area, E.N.V. will be glad to tell you more about this 
unusual opportunity. 


ENGINEERING COMPANY LIMITED 


HYTHE ROAD WILLESDEN LONDON N.W.I0 ENGLAND 
AP 265/46 
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How new cushioning medium 


—and provides new R-O-O-M 
for comfort and sales! 


PROGRESSIVELY LOWER body design is building progressively 
bigger headaches among seating designers. 


But not for those who know AIRFOAM is a designing aid—worlds 
above and beyond mere cushioning alternates. 


For full-depth AIRFOAM, molded to your specifications, is a 
completely different — astoundingly versatile — new medium of 
space engineering. It frees good designers from the old no-can- 
do—it eliminates need for bulky components. 


When you work closely with AIRFOAM Development Engineers, 
you can give free rein to your thinking — and Dream Seats 
become practical, economical selling aids. 

Got any really wild ones? Maybe we can help you tame ’em with- 
out breaking their spirit. We’ve done it for some of the best 
names in the industry. Goodyear, Automotive Products Dept., 
Akron 16, Ohio. 


CROSS SECTION COMPARES OLD AND NEW SEAT CONSTRUCTION: 


Solid areas show space saved by 
full-volume AIRFOAM seat-units. 












Com ao 


nest 





MADE ONLY BY het 


THE WORLD'S FINEST, MOST MODERN CUSHIONING 


Airfoam—T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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helps designers’ dreams come true 
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Sores Application-engineered for 


every need... HOUDAILLE 


AIRCRAFT 
HYDRAULIC PRODUCTS 


product creation 


Interviews are invited 


] SPECIALIZED HYDRAULIC VISCOUS SHIMMY DAMPER 
COMPONENTS - DAMPER 


4 HYDRAULIC PUMPS § ROTARY — § FLUTTER DAMPER 7 NOSE WHEEL STEER DAMPERS 
DAMPE 


Q—. 


§ ROTARY ACTUATORS 9 ROTARY DAMPERS 10 HYDRA SPRING |] LINEAR FLUTTER DAMPER 


WHATEVER YOUR REQUIREMENTS SPECIALIZED HYDRAULIC COMPONENTS— Custom-engineered for any purpose ..custom- 

built to any specifications, in any size. 

VISCOUS SHIMMY DAMPER— Offers 360° continuous swivel for shimmy damping applications 

ment in aircraft... Houdaille is your best on nose wheels, tail wheels, and outrigger gear. 

LINEAR ROTOR BLADE LAG DAMPER—For all rotor blade and swash plate applications 

HYDRAULIC PUMPS—High pressure, high speed fixed and variable displacement 

ROTARY SHIMMY DAMPER— For use on nose and tail wheels, outrigger gear, and helicopter 

your needs and develop the right com- landing gear. 

FLUTTER DAMPER—For al! control surface vibration applications. May also be utilized as a 

combination damper-rotary actuator. 

extensive manufacturing facilities can STEER DAMPERS— Small envelope, constant torque power steering, with 360° swivel optional, 

and combined shimmy damping. May be mechanically or electrically controlled 

: ROTARY ACTUATORS — Direct rotary torque output without undesirable backlash inherent 
.your most exacting prod uct in linear systems. Available for any envelope requirements. 

specifications. ROTARY DAMPERS—Wicdely used on helicopter rotor mechanisms, swash plates and stabilizer 

bars and controls. 

The items shown here are typical of 10 HYDRA SPRING—A precision hydraulic device using compressibility of liquids to produce 
unusually efficient and highly effective spring and/or damping actions. 

; ee 11 LINEAR FLUTTER DAMPER— For use in applications when linear motion is required to meet 

quality, dependability and performance. limiting envelope restrictions. 


for hydraulic or vibration control equip- 


source. When original product designs 


are required, Houdaille will evaluate 
ponent for any application. Houdaille’s 


meet your toughest delivery schedules 


recent designs. Each is outstanding in 


WRITE FOR TECHNICAL BULLETINS on the products you are interested in, or, for engineering assistance, 
send details of your problem to Dept. SAF, 537 East Delavan Avenue, Buffalo 11, New York, 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 
$37 East Delavan Avenue ° Buffalo 11, New York 


Over fwenty years of specialz ay wice to the aircraft industry 
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The drafting stage—not later— 
is the time to design-in oil seals! 


Oil seals are precision 
products. They are designed to operate under a spe- 
cific set of conditions. Change just one of those con- 
ditions—lubricant, shaft speed, temperature, even 
bearing position—and a different seal will almost 
always be needed. 

Why chance costly retooling or remanufacture? 
Specify the correct seal on the drawing-board. And 


NRATIivnGg & a. 8S ae 
DIVISION, Federal-Mogul-Bower Bearings, Inc. 


GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio and Redwood City, California 


CHIcaGo, ILL. Room 462, McCormick Building, HArrison 7-5163 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., Y Ellowstone 2-2720 
Derrort, MICH. 13836 Puritan Avenue, VErmont 6-1909 
Downey (Los ANceLes Co.), Cauir 11634 Patton Rd., TOpaz 2-8163 
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when you do, get all the information there 1s on new 
seals, new lip compounds, and mechanical designs. 
Get it from your National Oil Seal Engineer. His 
counsel is complete, up-to-the-minute, and accurate. 
You couldn’t buy better oil seal information, yet his 
help is yours for the asking. 

Why “do it yourself?” Call the nearest National 
Oil Seal Engineer now. 


. 2802 North Delaware St., WAlnut 3-1535 
647 West Virginia Street, BRoadway 1-3234 
1180 Raymond Blvd., Mitchell 2-7586 


INDIANAPOLIS, INDIANA . 
MILWAUKEE, WISs. 
NEWARK, N. J. 





Thompson ball joints 
permit both right and 
left steering and up- 
and-down motion of 
the wheels on ball or 
spherical bearing sur- 
faces. This advanced 
front suspension prin- 
ciple not only makes 
steering safer and 
easier, it also allows 
valuable extra space 
for larger engines; for 
more functional chas- 
sis design for future 
trends in styling. 


Ten cars now feature front sus- 
pension ball joints on their 
sparkling new 1957 models. 
This advanced Thompson 
Products engineering improve- 
ment helps cars hug the road, 
makes steering easier and safer. 

The development and mass 
production of this revolutionary 
new product is a typical example 


of Thompson’s side-by-side co- 


12 


operation with our customers. 
For more than 50 years 
Thompson has been a leading 
original equipment supplier to 
the American car, truck and 
farm implement industries. 


Why not call on Thompson’s 
engineers to help you with your 
steering and suspension prob- 
lems. Write, wire or phone 
Thompson Products, Inc., 


Michigan Division, 34201 Van 
Dyke, Warren, Michigan. 


You can count on 


Thompson 
AN Products 


Michigan Division: 
Warren and Portland 
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Learn While You Teach... 


By Norman G. Shidle 


Industry is in the very middle of a vast exploratory 
expedition into the realms of applied education. Its big, 
practical problem, of course, is to keep production roll- 
ing at the same time both supervisors and subordinates 
are being “trained.” Both processes have to go on si- 
multaneously. The people involved have to be learning 
and doing at the same time. 


This can get pretty confusing sometimes. 


Experienced educators, however, are emphasizing the 
importance of “atmosphere” as an integrating force in 
the two-way educational process .. . the atmosphere in 
which the teaching and the learning takes place. Wit- 
ness President Arthur Coons of Occidental College who 
says: 


“Good teaching is more than simply instructors plus 
classes. It is achievable only in an atmosphere which 
is conducive to mutual confidence and interest ... to 
freedom of mind and spirit, to imagination and creative 
thinking.” 


Dr. Coons was talking about good teaching in colleges 
and universities. But what he says is doubly applicable 
to on-the-job teaching or training of supervisors in in- 
dustry. Good training has as its objective more than 
the possession of certain knowledge or the mastery of 
certain skills. It aims to equip its recipient to deal daily 
and promptly with human problems.... And the “at- 
mosphere” in which those problems are met can expand 
them to obstacles or shrink them to routines. 


The top eschelon of supervisors in any company usu- 
ally are found taking major responsibility for creation 
of an “atmosphere” in which the best teaching and 
learning can flourish. But each individual supervisor, 
however small his area of supervision, can set the “at- 
mosphere” in which his own “teaching and learning 
takes place.” 
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is Your Engine “Horsepower-Limited’”’ 
by Tappet Face Stress? 
re 








THE OLD THE NEW 


; i, Increase 


: ys Area of Cam Contact |” 





and 






. Fe 
Reduce Unit Stress ~ 





with 





PATENTED BY 
EATON MANUFACTURING CO. 











CONTACT SS AREA 





CONTACT 4 AREA 





Flat-Face Self-Aligning Tappets and 
Hydraulic Valve Lifters 







The high cam lifts and heavy valve spring loads involved in 


developing higher horsepowers place increased stress on cams and 






tappets. Spherical face tappets make only limited-area contact with 





the cam, which frequently results in damaging wear or pitting. 






Flat-face tappets lower the unit stress, but their use has been limited 






by misalignment and deflection, which cause edge-riding. The 





Eaton self-aligning flat-face tappet permits full contact between 






cam and tappet to be maintained under all operating conditions. 







Improve your engine by taking advantage of this new Eaton engi- 


neering development which has broken through the stress barrier. 






Call our engineers for a consultation. 


——_ SAGINAW DIVISiON———————_ 
MANUFACTURING COMPANY 
9771 FRENCH ROAD «+ DETROIT 13, MICHIGAN 
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VISION 


LOOKING TO THE FUTURE—PRODUCING FOR TODAY! 


Progress has been the keynote of the automotive industry. Today’s 


achievements are but challenges for the accomplishments of 
tomorrow. 

Over the years Bendix Products Division has contributed 
significantly to automotive progress. From four wheel brakes to 
power braking and power steering, Bendix has pioneered and 
developed many of the industry’s most notable advancements. 

And today Bendix Products Division is planning new and 
better products for the cars and trucks of tomorrow. 

That’s why the industry looks to Bendix* as a source of new 


ideas, as well as a volume manufacturer of automotive components. 


*REG. U.S. PAT. OFF 


eis ae es) 


Bendix Power Brakes Bendix Power Steering 


BRAKES + POWER STEERING + POWER BRAKING 
CONSTANT VELOCITY UNIVERSAL JOINTS « HYDRAULIC REMOTE CONTROLS 


Bendix "es" South Bend, wo. 
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Weapon’s path 


(pure glide, skip glide, and cruise glide) 


is one of first choices to be made in... 


SKIP GLIDE 





PURE GLIDE 


oe 


O illustrate how an air weapon system is selected 

and developed, let us assume the requirement is 
for an intercontinental bombardment mission to be 
carried out with an expendable missile. This state- 
ment of the requirement presupposes that an eval- 
uation has been made of the need, of the probable 
technical progress, and of industry’s capabilities. 

The first step is to select the type of missile. 
There are four from which to choose—the turbojet 
and ramjet, which are restricted to flight within 
the appreciable atmosphere because they depend 
upon air for propulsion and lift, and the glide and 
ballistic rockets which are inherently capable of 
much higher flight altitudes and speed because they 
derive all propulsive energy from stored propellants. 

The glide missile skims at very high speed through 
the upper regions of the atmosphere upon which it 
depends for part of its lift. The ballistic missile, in 
contrast, is a space vehicle which meets the earth’s 
atmosphere only during boost and re-entry periods. 

Boost requirements differ markedly for these 
types. The turbojet may require a small rocket as- 
sist for take-off; the ramjet needs a booster for 
acceleration to operating speed. Rocket boosters 
for glide and ballistic missiles provide all the energy 
required for the entire flight paths. 

Since the assumed weapon system requirement 
calls for high supersonic or hypersonic speeds, and 
evasive capability through in-flight course changes, 
the rocket-powered glide vehicle is indicated. 

The next major decision concerns the nature of 
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Selecting an 
Advanced Weapon System 


Amer 


an Aviation, inc 


George W. Jeffs, x: 


ased on paper “Selection of an Advanced Weapon System.” 
the flight path. The basic pure glide path is one in 
which the missile decelerates slowly and drops in 
altitude as range is traversed. Alternate paths are 
a cruise-glide combination and a skip-glide. All 
three paths are shown graphically above. 

In the pure-glide trajectory, the kinetic and po- 
tential energies supplied by the booster are used to 
overcome drag at high speed. The initial kinetic is 
generally far more significant than the potential, 
the ratio being about 40 to 1 for this intercontinen- 
tal mission. Range of the glide missile becomes very 
sensitive to initial flight velocity as satellitic speeds 
are approached. In addition, glide paths at hyper- 
sonic speeds are very sensitive to the effects of the 
earth’s rotation, and the earth’s rotational velocity 
vector effect on each mission flight plan must be 
taken into account. 

In the case of a cruise-glide path, the incorpora- 
tion of the cruise phase prior to glide makes pos- 
sible decreasing the maximum flight velocity. Thus, 
earlier missile development is possible should lim- 
itations in wind tunnel facilities or technological 
state of the art restrict the flight velocity regime. 
But there is a performance penalty, since more 
range per unit-of fuel is generally obtained from 
boosting to higher velocity than through cruising 
on the same fuel at a constant lower velocity. Also, 
the storage of propellants in a high speed vehicle 
imposes severe fuel boiling problems and conse- 
quently weapon weight penalties. 

The skip-glide trajectory differs from pure glide 
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AVAILABLE CENTRIFUGAL LIFT WEIGHT 


REQUIRED AERODYNAMIC LIFT/WEIGHT 


100,000 FT ALTITUDE 


5 10 15 20 
VELOCITY - THOUSANDS OF FT./sec 


Fig. 1—Reduction of the required aerodynamic lift reduces the drag due 
to lift. Required lift at 20,000 fps is only 43% of the missile weight. 
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Fig. 2—Skin temperatures are lower at higher altitudes. (The curves 
are based upon heat input at a point 10 ft aft of the leading edge of a 
flat plate at 0 deg angle of attack, assuming turbulent flow and an 0.5 
emissivity.) 
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Fig. 3—Compressive strength/weight ratio versus temperature for the 
principal airframe materials, relative to the room temperature value for 
aluminum alloy. Inconel X has the best strength-weight properties for 
temperatures above 1000 F. It is satisfactory for temperatures up to 
1500 F, but loses strength rapidly above this value. 


and cruise-glide by combining an initial series of 
ballistic trajectories and aerodynamic pullouts with 
a terminal glide. Transient periods of very high 
aerodynamic heating and high load factors are ex- 
perienced in comparison to the relatively lower 
equilibrium conditions encountered during pure 
glide. The principal advantage of a skip-glide lies 
in using less energy to overcome drag during aero- 
dynamic pullouts than to glide a comparable range. 
The most serious disadvantage is the greater devel- 
opment effort required to solve thermal stress and 
flight control problems in the pullout phases. 

For purposes of simplification, let us assume that 
the pure glide path is best for our hypothetical 
mission. 

For the selected glide-rocket missile a wealth of 
information must be developed, and as data become 
available it is soon apparent that temperature is the 
major problem to be combated. Fig. 1 shows how 
reduction of the required aerodynamic lift reduces 
the drag due to lift. At 20,000 fps the required lift 
is only 43% of the missile weight. This enables a 
missile which glides at the angle of attack for max- 
imum range to operate at higher altitudes, and 
these altitudes strongly decrease structural tem- 
peratures through the reduction of heat transfer 
coefficients. 

The powerful effect of the missile’s altitude upon 
the skin temperature is shown in Fig. 2. It can be 
seen that at an altitude of 100,000 ft a velocity of 
7000 fps produces approximately the same equilib- 
rium wall temperature as a 20,000 fps velocity at 
200,000 ft. 

The effects of temperature on material strength/ 
weight ratio must be taken into account carefully in 
the selection of the final trajectory and the peak 
temperature that the structural material is per- 
mitted to reach. The compressive strength/weight 
ratios versus temperature for the principal air- 
frame materials are shown in Fig. 3, relative to the 
room temperature value for aluminum alloy. 

Very high speed flight can also produce thermal 
stress and warpage problems resulting from unequal 
heating of adjacent surfaces. 

The foregoing present only a few of the structural 
considerations for which variables must be carried 
into the subsequent optimization procedures. 

At this point consideration is given to some of the 
design variables essential in fixing the configuration 
of the missile itself. The procedure is to define the 
important variables, assign a region of values to 
them, then solve for the missile design which rep- 
resents the best combination of these variables. On 
the basis of preliminary estimates, four basic body 
volumes are selected for inclusion in the design 
optimization study. 

Missile lift/drag ratio, cooling requirements, and 
airframe weight are all strongly influenced by body 
fineness ratio. Hence this ratio is a prime variable 
in this study. If possible, the nose radius of the 
body designs would be studied as a special problem 
and the best solution applied to all designs. 

A similar independent approach might be used in 
selecting the aerodynamic configuration of the glide 
vehicle, one of the most important design variables. 
In this case, a single representative payload, body 
volume, and body fineness ratio would be selected. 
Alternate aerodynamic arrangements represented 
by the conventional wing-tail, delta, and canard ar- 
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rangements would be evaluated and the most prom- 
ising configuration selected. Such independent 
solutions are most important in reducing the total 
number of combinations in design optimization 
studies. 

Upon definition and assignment of values to the 
prime variables, only a few of which have been men- 
tioned, the actual task of solving for the best com- 
bination can be started. The first step is the defi- 
nition of a criterion or parameter for evaluating the 
multitudinous combinations of variables. For op- 
timizing the glide missile configuration the basic 
parameter selected might be the lift/drag ratio 
divided by glide vehicle gross weight for a given 
range. 

Because of the large number of variables and their 
interrelationship, it is highly desirable to mecha- 
nize the engineering equations for solution on high 
speed computing machines. This insures adequate 
treatment in a reasonable period of time. The ma- 
chine solution searches out the highest value of the 
optimization parameter and also, upon interroga- 
tion, solves for the corresponding values of each of 
the prime variables. The procedure for selecting 
best values is illustrated graphically in Fig. 4 for 
three arbitrarily chosen variables. 

Selection of the booster follows, once the best 
type of glide rocket missile has been defined. 

The curves in Fig. 5 express the relationship be- 
tween characteristic velocity and mass ratio for four 
propellant combinations. The characteristic veloc- 
ity for the glide vehicle lies in a band between the 
required velocities for a long range ballistic missile 
and for a satellite. For purpose of example, it will 
be concluded that the logistics of the liquid oxygen- 
hydrazine propellant combination are most com- 
patible with the developmental time period for the 
advanced weapon system. A two-stage liquid oxy- 
gen-hydrazine booster is selected even though this 
involves a considerably greater booster gross weight 
than if a more energetic propellant combination 
were selected. The tandem stage arrangement rep- 
resents the simplest structural design and the clean- 
est aerodynamically. 

With propellant combination, number of boost 
stages, and booster configuration selected, effort is 
now directed toward optimization of the interrelated 
booster design variables. The most useful approach 
is one which generalizes the boost requirement with 
respect to glide vehicle weight and begin-glide ve- 
locity. 

The main objective of booster optimization is to 
determine the values of the design variables which 
minimize the size, weight, and cost of the booster 
designs while satisfying the varying boost require- 
ments. At this point the basic missile-booster de- 
sign is defined in sufficient detail to provide a sound 
framework for added studies to “firm up” the design. 

Definition of the basic missile also serves as the 
starting point for evolution of the other related ele- 
ments of the weapon system. Each element is sub- 
jected to intensive study, and as the system design 
progresses into the firm-up stage, compromises are 
made to get the best integrated overall system. The 
concept of system effectiveness is simply how well 
does the system do its job in quantitative terms. 
And to apply the concept one must know what de- 
sign factors have a significant influence on the job 
performance. 
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The job of a bombardment system can be con- 
ceived to be the neutralizing of surface targets with 
the payload of the air vehicle. To evaluate effec- 
tiveness, the job must be defined more explicitly in 
terms of the number of targets, their character and 
locations. If the targets are passive, then the sim- 
ple measure of effectiveness is the total cost of 
neutralizing the targets against the opposition of 
a specified defense system. Total cost here implies 
development, stockpiling, and operational costs. 

Obviously, the determination of the minimum cost 
values of the air vehicle design parameters requires 
explicit knowledge of the effect of: 


1. Speed, altitude, and other performance items 
upon losses to enemy action in the air. 

2. Launch base design and ground support upon 
losses on the ground due to enemy action. 

3. Design parameters upon delivery accuracy and 
reliability. 


(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special 
Publications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 
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Fig. 4—Typical optimization procedure for three arbitrarily chosen vari- 
ables. The best value for each variable is obtained by cross-plotting as 
shown in the right hand curve. 
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Fig. 5—Characteristics of four chemical propellant combinations ranked 
as to energy (in table) and relationship between characteristic velocity 
and mass ratio for the same four combinations. 
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Based on paper “Cadillac Frame—A New Design Concept for Lower Car 


NEW CADILLAC FRAME... 


... iS up 41% in bending rigidity; 7%% in 


HE 1957 Cadillac frame is a significant step in de- 

sign progress toward the ever lower passenger cars 
still sought by car manufacturers. Stemming from 
tests and experimental designs in process since 1950, 
this frame permits a happy combination of reduc- 
tion in height with a slight increase in structural 
efficiency. 

This new tubular-center-X-frame design is con- 
siderably more rigid than was the 1956 Cadillac 
frame—which already had the highest structural 
efficiency of any car frame in terms of stiffness per 
pound of weight adjusted for wheelbase. For ex- 
ample, the bending rigidity of the frame of the 1957 
model 62 4-door hardtop sedan exceeds that of the 
frame of the equivalent 1956 model by 41%; its 
torsional rigidity by 742%. If the rigidity had been 
maintained at the 1956 level, the frame could have 
been more than 10% lighter than the comparable 
1956 design. Actually it is 442% heavier. The 
structural performance, of course, has been corre- 
spondingly improved. 

Table 1 shows actual weights and stiffnesses in 
bending and torsional loadings for this 1957 Cadil- 
lac in comparison with the equivalent 1956 model. 
Values are also given for the 1956 Cadillac conven- 
tional sedan and other 1956 conventional sedans of 
about the same size. 

The development work which finally led to this 
1957 Cadillac design actually started back in 1948 
when A. O. Smith took a Hudson car with unit body 
construction (in which the floor was depressed be- 
low the sill structure) and started to explore the 
possibility of accomplishing a similar result with 
what A. O. Smith felt could be a more economical, 
separate frame construction having more flexibility 
in design. 

Most of the design possibilities considered in the 
beginning seemed to promise substantial reduction 
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in efficiency. It appeared necessary to reduce sec- 
tion sizes, to create offsets in the members, with re- 
sulting secondary loadings, or to do both. 

But placing the side members in a long X arrange- 
ment with the X at the front of the rear compart- 
ment floor seemed to offer better possibilities. It 
would differ from the conventional X-member frame 
in two important ways: 


1. The crossing point of the X was moved rear- 
wardly from its customary position under 
the front seat to a point just behind the 
front seat in the rear compartment floor. 

2. The parallel side members used in the con- 
ventional frame were eliminated entirely. 
The X-member itself was designed to per- 
form their function. 


Experiments showed that the frame width and 
height in the area of the rear compartment floor 
could be made less than the width and height of 
the existing propeller-shaft tunnel for most of its 
length. Frame depth in this important midsection 
could be 6% in... . a tremendous gain from the 
414-5 in. available at that time in more conventional 
frames. 

Section depth dimensions in other parts of the 
frame could also be quite satisfactory since, in the 
front floor compartment, these sections were near 
the transmission and could take advantage of the 
crown in the floor necessary to provide clearance 
for that unit. 

So far as the chassis itself was concerned, the X 
type of frame was by far the most attractive of the 
alternatives studied. Section dimensions were ex- 
cellent and the main structural parts were generally 
in good alignment; such offsets as were required 
could be readily supported by cross-frame bracing. 
Fig. 1 shows this original design and demonstrates 
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torsional rigidity, yet only 4%% heavier. 


the relatively good alignment and adequate section 
sizes. In Fig. 2 is shown the way in which the frame 
of this design allowed clearance for the depressed 
floor. In Fig. 3 are indicated typical section proper- 
ties obtained with the experimental design in com- 
parison with the properties of a conventional box 
section frame of the same vintage. The conven- 
tional box frame would not have accommodated the 
desired floor; the experimental frame did provide 
clearance and yet accomplished this with an im- 
provement rather than a reduction in section prop- 
erties. 

So, it was apparent, the frame itself could be quite 
efficient. But how about the performance of the 
complete vehicle? ... And would the lateral rigidity 
be sufficient to avoid side shake? Could the rear 
suspension attaching points, which had to be over- 
hung on brackets, be made suitably rigid and dur- 
able? 

The first of these questions was the most critical. 
So, A. O. Smith set up an experiment to evaluate it. 


The chassis frame for a typical 1950 car was rede- 
signed and built in such a manner that it could be 
easily modified to represent several variations of 
this basic construction and the production body was 
reworked to suit. Static tests were made on the 
frame, the body, and the combination with each of 
the frame design variations. 

As expected, the frame itself was very efficient, 
providing excellent stiffness both in torsion and in 
beaming. But also, the frame and body combina- 
tion reflected the same stiffness improvements in- 
herent in the frame itself. 

Let us discuss for a moment the reason the engi- 
neers had hoped this type of frame might cooperate 
efficiently with the body structure since this test, 
as well as others made since, seems to justify this 
reasoning. While frame and body must resist both 
torsional and bending loads, we will talk in terms 
of bending resistance only since it is the easier to 
depict and the principles are the same. 

The thought, now confirmed, that this type of 


Table 1—Complete Car and Frame Comparison for a 1957 Cadillac and Several Other Cars 


Complete Car 


Torsional Rigid- 
ity, Ib-ft/deg 


5560 
5200 
5500 
5300 
4160 
4750 


1957 Cadillac Sedan De Ville 
1956 Cadillac Sedan De Ville 
1956 Cadillac 4-Door Sedan 
1956 Car A 4-Door Sedan 
1956 Car B 4-Door Sedan 
1956 Car C 4-Door Sedan 


MARCH, 1957 


Frame 
———-. @#8XM— 
‘ Torsional Max Bend 
_— Rigidity, Deflection, 
Ib-ft/deg in. 
2900 0.102 
2700 0.144 
2590 0.160 
1860 0.171 
1450 0.152 
1880 0.121 


re 


Max Bend De- 
flection, in. 


0.047 
0.084 
0.062 
0.050 
0.047 
0.031 


410 
393 
369 
330 
325 
377 











Fig. 1—X-type frame developed for 1951 experimental car. 


Fig. 2—X-type frame and body floor used on 1951 experimental car. 
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frame might cooperate efficiently with the body 
structure, stemmed from an analysis indicating that 
a car’s various structural parts can be resolved into 
two key points: 


1. That the understructure functions as the 
principal load-carrying member, which is 
reinforced by the superstructure to what- 
ever extent the capability of the superstruc- 
ture will permit (Fig. 4). 

2. That the full reinforcing effect of the body 
superstructure can be achieved so long as 
firm attachments are made at a few Key lo- 
cations. To transmit the resisting moment 
offered by the body roof through the side 
walls and inboard to the location of the tu- 
bular-center-X type of frame, it is neces- 
sary to have rigid cross-structure at only 
four points. Such cross-structure already 
exists or can be provided readily, as shown 
in Fig. 5. The body dash serves as an ad- 
mirable cross-member to translate loads 
from the frame location to the front of the 
cowl. 
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[FRAME [DEPTH] WIDTH|T VALUE] REMARKS _| 
X-TYPE| 6.50" | 2.25" | 21.90 _|54% INCR. IN VERT. 
| 80x _|5.22"| 3.87" | 14.22 |BEND RIGIDITY 


WIDTH [I VALUE] REMARKS __| 
X-TYPE| 6.30" | 5.00" | 23.80 _|}43%INCR.IN VERT. 
| BOX _| 4.25" | 4.50° | 9.78 BEND RIGIDITY 


i 






Fig. 3—Comparison of 
section properties—1951 
X-type frame versus con- 
ventional box frame. 






FRAME |DEPTH|WIDTH |T VALUE| REMARKS __ 
[X-TYPE | 5.62" | 2.25" | 14.48 [48% INCR. IN VERT. 
| 80x _| 4.25" | 4.50" | 9.78 |BEND RIGIDITY 






At the front door pillar a downward load on the 
body is attained by a substantial outrigger bracket 
under the toe board with double mounting to the 
body. At the rear door latch pillar, another location 
at which the frame must load the body downwardly, 
a body cross-member can be provided under the rear 
seat, or the structure of the back of the seat can be 
effectively utilized. At the rear end, frame and body 
structure can be brought together for suitably rigid 
attachments. 

In addition to these four main connections, addi- 
tional attachments between chassis frame and un- 
derbody can be made as and if required to reinforce 
the floor for local loadings or to carry loads imposed 
by stub pillars on hardtop models. 

The front fender structure can be so attached as 
to transmit a greater or lesser amount of load from 
the front section of the frame into the body cowl, 
depending on the degree of stiffness desired and the 
amount of.engine noise pickup and front end harsh - 
ness considered tolerable. 

Subsequent tests confirm that frame-to-body at- 
tachment efficiency with this style of frame can be 
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equal to previous conventional practice. A given 
body structure does reinforce the frame against 
overall bending and torsional loads to about the 
same degree as the same body reinforces typical 
frames used in the past. 


Data from this original experimental car and 
from another more refined buildup, completed in 
1954, proved useful to Cadillac in their design of the 
1957 models. 

Fig. 6 shows a photograph of the underside of this 
second experimental car showing the relationship 
of the floor and the frame. The underbody of this 
car was rebuilt to be structurally equivalent to con- 
ventional practice of that period having rocker sills 
and body cross-members of conventional dimen- 
sions. The narrowest part of the frame is positioned 
just behind the front seat pan and there is no 
straight tubular section such as is used on the 1957 
Cadillac resulting in a diverging tunnel in the rear 
passenger compartment. 

Later study proved that it was an unnecessary 
compromise. 

The complete car was 42% more rigid in torsion 
than the production car from which it was rebuilt 
having a static deflection rate of 7040 ft-lb per deg 
of twist over the wheelbase. It was 270% more rigid 
in bending than the production car. Weight had 
been increased by 18 lb. It should be noted that 
these great stiffness increases were not necessarily 
desired. The aim had been to build a car of about 
the same weight, so that stiffness changes would 
represent design efficiency. 

One of the first and most important matters to be 
considered in the application of this basic design 
to Cadillac’s production was the matter of varying 
wheelbases. 

Cadillac’s normal complement of models involves 
wheelbases of 12914, 133, 150, and 156 in. Since 
some of these models were produced in limited num- 
bers, it would have been impractical to provide spe- 
cial tooling for each wheelbase, as would have been 
required if the original concept of the frame of X 
formation were used. If, on the other hand, the 
midsections could be lengthened to provide for the 
increased wheelbase, the same basic tooling would 
suffice for all models. 

A test program was inaugurated to explore the 
loss in efficiency which might result from depart- 
ing from a common intersection point of the four 
X-member legs. The principle was well established 
that extending the central tunnel section would not 
greatly harm stiffness and that the changes which 
did result could easily be compensated by modest 
changes in gage in the principal parts. The tools 
for the higher volume models could be inserted to 
allow for the gage changes without any substantial 
cost penalty. The final design of the 1957 model 75 
frame for the 150-in. wheelbase 8-passenger car is 
lighter and considerably more rigid than its 1956 
counterpart. Since it was not necessary to widen 
the rear of the propeller-shaft tunnel to allow the 
rear legs to diverge from a point at the center of the 
frame, the minimum-sized tunnel desired by Cadil- 
lac could be achieved without penalty. 

Two other design features were discovered during 
the development tests made for Cadillac: 


1. The contour of the tubular center section, 
particularly in the region in which it 


MARCH, 1957 





branches out to merge with the extending 
legs, was found to be a very important fac- 
tor in the rigidity of the entire frame. In 
one of the tests, an increase in torsional 
stiffness of the complete frame of more 
than 20% was achieved through a change 
in contour of the top tunnel member with- 
out any increase in section size, material 
thickness, or weight. 

2. Bulkheads or shear plates at the ends of the 
tunnel section were found to be very desir- 
able in terms of the increase in torsional 
efficiency they produce. In the 1957 Cadil- 
lac frame, a bulkhead was applied at the 
front end of the tunnel and a short cross- 
member just rearward of the tunnel to 
achieve the same effect. 


Both the external contour and the bulkhead are 
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FOR TODAY'S »” TOMORROW'S 


PASSENGER CARS A RIGID 


UNDERSTRUCTURE IS ESSENTIAL 


Fig. 4—Understructure functions as principal load-carrying member, 
which is reinforced by superstructure to whatever extent the capability 
of superstructure will permit. 





Fig. 6—Bottom view of 1951 experimental car. 
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effective because of the action of this portion of the 
frame in resisting overall torsional loads. When 
torsional loading is applied to the frame, one front 
beam and the diagonal rear beam are loaded down- 
wardly while the opposite members are loaded up- 
wardly. This results in a combination of cantilever 
bending and torsion in the legs themselves and a 
condition of almost true torsion at the center of the 
tubular section. The stresses in the extending 


beams must be transmitted into the tubular center 
section with a minimum of buckling or other secon- 
dary distortions in order to provide optimum rigid- 
ity. 

Cost comparisons between different designs are 
somewhat difficult to make. But detailed evalua- 
tions of a number of comparable frames prove this 
basic design to be little, if any, more expensive, for 
a given end result, than conventional frames of the 
recent past. 


Cadillac's New Tubular-Center-X Frame 


OORDINATED design of frame and body was 
essential to produce the necessary strength 

for the new Cadillacs which were to incorporate 
a new tubular-center-X-frame design. 

Head room was not to be reduced in either 
the front or rear seats so seat chair height and 
cushion thickness could be maintained only if 
a more efficient floor-pan cross-section could be 
developed. 

The cross-section through the rear floor plan 
shows (Fig. 1) the side bar and X member of the 
1956 frame in relation to the proposed floor pan 
for the Eldorado Brougham. The floor pan for 
the 1957 conventional 4-door sedan is 2 in. 
higher than this, but the impossibility of using 
the former type of frame in either model is ap- 
parent. So the development of the new frame 
started with these requirements. 

The general dimensions of the frame were 
dictated by the fixed location of the usual chas- 
sis and body components. Between these gen- 
erally fixed points was to be a frame of maxi- 
mum efficiency. 

Fig. 2 shows the frame design that satisfied 
these requirements so thoroughly and made pos- 
sible the new and radically lower bodies without 
encroaching on the passenger’s room. 

The basic shape of the frame was attractive 
in that the disposition of the main structural 
members did allow the lower bodies and lower 
floor pans required by Cadillac’s new styling. 





Moreover, the basic design could be modified to 
the needs of the different bodies and wheel- 
bases. In addition, the new frame offered more 
beam stiffness and torsional rigidity without a 
penalty in weight, even in the longer wheelbases. 

Much experimental design and testing were 
involved in the location and the length of the 
tubular section at the center of the frame. 
Earlier designs had the junction under the front 
seat and with the front and rear extending 
beams in line. This followed the practice of 
former frames in utilizing the height available 
under the front seat. But the spread of the rear 
extended beams brought the frame into the 
floor-pan well, as occurred on the former type 
of frame shown in Fig. 1. 

Further study and experimental testing 
showed that the junction could be moved rear- 
ward and lengthened into a tubular section 
(as shown in the picture of the 1957 frame in 
the body outline of the model 62 sedan at the 
top of page 21). This allows a narrow tunnel in 
the rear floor pan, even in the 8-passenger mod- 
els, where the rear seat is 284 in. farther from 
the front-seat back than in a coupé. This flex- 
ibility in design, with no impairment of strength, 
is one of the marked advantages of the tubular- 
center-X frame. 

With the new frame the tunnel over the pro- 
peller shaft is only 0.4 in. higher (in relation to 
the propeller shaft) than for the former X type 


“e 


Fig. 2—Frame design that made possible new and radically 
lower bodies without encroaching on passenger's room. 





Fig. 3—Rear floor pan for Eldorado Brougham. 
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Fig. 4—Section through front floor of Eldorado Brougham. 
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Further, it appears to be less costly than any of ger cars change, the relative merits of these designs 
the alternative designs proposed to date for very willchange. From today’s perspective, however, the 
low floors. tubular-center-X type of frame has much to rec- 

The increased structural efficiency generally al- ommend it as a solution to tomorrow’s structural 
lows a weight reduction, if no increase in stiffness design problems. 
is desired. (Paper on which this abridgment is based is avail- 

Other design possibilities for low cars exist, both able in full in multilith form from SAE Special Pub- 
in production and in the development organizations lications Department, 485 Lexington Ave., New York 
of the industry. As development progresses, or as 17, N. Y. Price: 35¢ to members, 60¢ to nonmem- 


the functional and spatial requirements of passen- 


of frame and is 3 in. wider at the base. This is 
for the 4-door sedan body. The additional tun- 
nel width is on the centerline of the car and be- 
tween the feet of the rear-seat middle passen- 
ger, where it does not bother him. This floor pan 
allows a better rear-seat chair height than there 
was in the 1956 4-door sedan, without impair- 
ment of headroom. The 1956 entrance heights, 
from seat cushion to door-opening windcord 
and from floor pan to windcord, were also main- 
tained in the 1957 4-door sedan. This is in spite 
of the 3-in. reduction in overall height. 

On the Eldorado Brougham, with its lower 
floor pan, the tunnel must clear the exhaust 
pipe also (Fig. 3) so it is wider. However, as the 
rear seat of this car is designed for two passen- 
gers, and has a center arm rest over the pro- 
peller-shaft tunnel, the greater width does not 
bother them. 

Because there is no side bar to clear at the 
body rocker sill, the ledge is only 6 in. wide and 
is stepped over easily in entering or leaving the 
car. 

The ledge at the rocker sill is narrow at the 
front doors also, and this improves the ease of 
entrance. Fig. 4 shows the floor cross-section at 
the 20-in. line (the passenger’s feet) in the front 
compartment. This section is for the Eldorado 
Brougham, but it is typical of all the bodies. 

The frame-member shape was modified in this 
front floor area by making it wider and shal- 
lower than the normal proportions. Tests 
showed that this did not impair the strength of 
the frame, and it does allow a lower plateau for 
the accelerator mounting. 

With all the frame structure at the centerline 
of the car, there is more height and width avail- 
able out at the body rocker panel for the attach- 
ment of floor-pan cross-bars. Fig. 5 shows a 
cross-section of the floor pan in the center- 
pillar area, just forward of the depressed well 
in the rear compartment floor. Note that the 
floor-pan cross-bar is deeper and has a better 
attachment to the rocker sill than was possible 
with the former frame. The anchorage for the 
stub pillar on 4-door hard-top models is also 
stronger and is reduced in size. 

The tubular section of the frame provides a 
solid, and protected, mounting for the propel- 
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with a ladder-type frame. The rubber-insu- 
lated mounting is shown, and also the weld joint 
between the front and rear extending beams 
on all frames but the Eldorado Brougham. The 
beams for that frame are one-piece, as they are 
not interchangeable with the other frames. 

The bulkhead at the front of the tubular sec- 
tion is an important member in the strength of 
the junction. Another transverse member is 
just behind the tubular section, and between the 
rearward extending beams. It is in line with 
the No. 4 body brackets, and is arched to clear 
the propeller shaft at bump position. 

This type of frame is adaptable to Cadillac’s 
full range in wheelbases by merely lengthening 
the tubular center, so there is good interchange- 
ability of frame tools and parts through the 
established series of cars. 








Ove We 


Fig. 5—Section through floor at center pillar, for Eldorado 
Brougham. 


Fig. 6—Mounting of propeller shaft in frame. 
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Hybridizing produces... 


SCAN Airborne Navigation 


... from self-contained and externally 


David J. Green, vex: 0. 


self-correcting automatic navigator (SCAN) which 
A links self-contained dead-reckoning instrumen- 
tation with a ground-referenced position indicating 
system of the radio type has been developed by Lear. 

SCAN represents a fundamental departure from 
current techniques, yet the instrumentation is ob- 
tained by relatively simple and conventional meth- 
ods. The principles involved are taken primarily 
from the fields of statistical processes and informa- 
tion theory. 

Since SCAN uses data from two types of equip- 
ment in such a way that each supplements the 
other to overcome the weaknesses of both, a brief 
look at the source equipment is in order. 

All navigation systems fall into two classes: the 
self-contained in which the primary measurements 
are made within the moving vehicle, and the ex- 
ternally referenced, which rely on radiations from, 
or communication with, remote data sources. 


Self-Contained Systems 


The self-contained include inertial and doppler 
types as well as dead-reckoners. Their fundamen- 
tal property is a time-dependent accuracy. 

The inertial type uses two accelerometers to 
detect the rate of change of velocity along north- 
south and east-west coordinates. The accelerom- 
eters are maintained in this orientation by a gryo- 
scopically stabilized platform. 

For short flight intervals very satisfactory accu- 
racies can be had with inertial navigators. For 
long interval problems, there are severe penalties 
in cost, weight, and complexity for the attainable 
accuracy. Virtually everyone will agree that when 
development makes such penalties small and the 
system accuracy high, this system will represent the 
ideal. 

The doppler-type navigator is based on the classic 
principle which predicts the apparent change in 
observed frequency of wavelength when there is 
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relative velocity between the source and the detec- 
tor of a propagated wave. In the navigation appli- 
cation, the radiation is a microwave signal emitted 
from the moving aircraft; this signal is reflected 
from the earth’s surface and detected aboard the 
aircraft. 

The doppler method is only a velocity measuring 
technique, and since its coordinates are attached to 
the airframe it must be associated with a good com- 
pass and dead-reckoning computer. The latter 
items often impose the primary performance re- 
strictions, but cost, weight, complexity, and power 
requirements are all deterrents. 

The classic dead-reckoning system operates from 
heading, airspeed, and wind input data. It requires 
little comment, but is shown here in block-diagram 
form (Fig. 1) because of its relevancy to SCAN. 

The input data is heading (@) and TAS (S), and 
such modifications to these data (A@ and AS) as are 
known. The modified data (@. and S,) are then 
transformed from their polar coordinate form into 
S,, and S,,., these being the aircraft velocity com- 
ponents along arbitrarily chosen north-south and 
east-west ordinates. The time integration of these 
velocity components results in logging the distance 
traveled as expressed in the cartesian form (AS,, 
and AS,,.). The addition of the initial position of 
the aircraft at the outset of the mission gives pres- 
ent cartesian position (S,, and S,,.); conversion to 
the polar form gives data in the more commonly 
used bearing and distance from the coordinate 
center (6, and S,). If the negative value of the tar- 
get or destination is entered in place of the initial 
position, 6, and S, will report continuously the bear- 
ing and distance remaining to the target. 


Externally Referenced Systems 


The externally referenced systems as a class in- 
clude all of the radio, radar, and optical methods. 
Only the radio systems need to be reviewed here. 
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System 


referenced systems. 


These include VOR-DME, TACAN, VORTAC, Loran, 
Decca, Sonne, Navarho, Gee, and many others. 

The radio-type ground-referenced systems are 
generally limited by propagation effects, mapping 
inconsistencies, and countermeasure vulnerability. 

The deficiencies of the self-contained and radio 
systems are substantially different in character. 
With the former it is the loss of accuracy with time; 
with the latter it is the line-of-sight or other ter- 
rain-dependent limitations and susceptibility to 
jamming. It is this difference which gave rise to 
the possibility of the hybrid, SCAN. 


SCAN System 


The SCAN system will operate in a manner illus- 
trated in Fig.2. Here the data from the two naviga- 
tional systems are shown to be compared and any 
difference in the two sets of data is then applied to 
an “optimum” filter. The output of this filter then 
supplies correction data so as to cause the self-con- 
tained system (the dead-reckoning computer) to 
come into long-term agreement with such samples 
of data as are supplied by the external system. 

This filtering of data is of vast importance. Even 
in the absence of deliberate interference, radio data 
in mountainous terrain or below the line-of-sight 
will contain some amount of valid data (by anom- 
alous propagation: back scattering, reflection, and 
so forth) hidden in an undetermined amount of 
false, or noisy, data. Sophisticated filtering tech- 
niques can abstract this valid data without being 
penalized by also accepting evident faulty data. 

The technique for examination of radio data prior 
to acceptance is based upon the predictable accu- 
racy of the airborne system. Missions will generally 
originate in areas where radio navigational aids are 
available. The initial portion of any flight will, 
therefore, be characterized by essentially continu- 
ous radio data. In the system to be described such 
continuous data will calibrate, or correct, the meas- 
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Aircroft 
Heading 


Airspeed 
Correction 


Polar to Cartesian Conversion 


Initial (or Target) 
w Position - 


S, 


= Additive Operation 
A = Integrator 


Fig. 1—Block diagram of simple dead-reckoner (open loop)—one of 
navigational systems used in SCAN, the self-correcting automatic navi- 
gator. 


Fig. 2—Simplified diagram of SCAN method. Data from two naviga- 
tional systems are compared and difference is applied to “optimum” 
filter. Filter supplies correction data to bring self-contained system 
into agreement with data supplied by external system. 
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Maximum Error 
° 


Fig. 3—Typical maximum error as function of time without correction 
data for dead-reckoning system. If radio data comes in at a rate to 
keep the system corrected, the acceptance range of data can be made 
relatively small. 


Polc: to Cartesian Conversion 


Initial (or Target) 
Position 


Fig. 4—Block diagram of SCAN using heading and true airspeed with 
polar radio data. Diagram above position 4; and R; duplicates diagram 
of self-reckoning system shown as Fig. | 


Fig. 5—Modified double integrator tracking loop with separate velocity 
measurement, used in SCAN. 


urements used for dead-reckoning. 

In any system of the general dead-reckoner type, 
the sources of error are known. Thus, for a specific 
instrumentation, maximum drift rates can be estab- 
lished. If correlation data (Aé@and AS) has been sup- 
plied to the equipment over a period of time, the 
dead-reckoning will be caused to read correctly 
within the limits established by such correction 
data. If further corrections are suddenly denied 
the equipment at time t,, the maximum possible 
error will increase at a known rate as time pro- 
gresses. A typical variation of error with time for 
a simple system is shown in Fig. 3. 

To determine the probable validity of any sample 
of radio data it is only necessary to know the state 
of the dead-reckoning system. If radio data have 
been coming in at an acceptable rate to keep the 
system corrected, the acceptance range of data can 
be made relatively small; this is indicated by the 
small possible positional error shown at f, in Fig. 3. 
If there has been an interruption of time (t,), then 
the possible dead-reckoning error might be as large 
as plus or minus ¢, and the acceptance range of 
radio position data must be correspondingly in- 
creased. Since the present indicated position plus 
or minus ¢, represents the confidence limits that 
one can apply to the airborne data, then all radio 
data indicating position errors in excess of this 
amount can be given a credibility coefficient of zero, 
or be disregarded. However, consideration must be 
given to the weighting or credibility coefficient for 
data within the confidence limits. 

Since the short-term error generating mecha- 
nisms within the self-contained system are largely 
of a random nature (for example, uncompensated 


gyro drift and noise effects), statistical processes 


can be applied effectively. It can be shown from 
probability theory that error values between the 
confidence limits will have likelihoods which follow 
the normal density function or Gaussian law. 

Implementation of the SCAN method can be ac- 
complished in the manner block-diagrammed in 
Fig. 4. From the points where the locally measured 
heading and TAS are entered to the terminals where 
present position (6, and R,) are available, this dia- 
gram duplicates Fig. 1. If, at this point, the radio 
derived position data (@, and R,) are subtracted 
from the dead-reckoning present position, the indi- 
cated error in angle and range is determined. The 
indicated error in each ordinate is then processed 
in a data filter to establish its credibility coefficient. 
The weighted error in each channel is then inte- 
grated to establish the correction to be applied to 
the corresponding dead-reckoner input. A rate net- 
work may be required preceding the integrator in 
order to provide stability in each of the overall loops 
since they contain two cascaded integrators. 

The use of double integrator loops for dead-reck- 
oning results in compound filtering of noise or ran- 
dom inputs and provides velocity memory for cor- 
rectly computing through intervals without radio 
correction data. In Fig. 5 the double integrating 
loop is modified to provide for the separate meas- 
urement of velocity (TAS). If the TAS were equal 
to the value of R necessary to permit accurate posi- 
tion prediction, the value of R and R’ would be zero. 
However, since the radio data will vary with ground 
speed, R’ will assume a value which is the difference 
between TAS and ground speed, or R’ will be equal 
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to the wind magnitude. If there are errors in the 
calibration of the TAS transducer, the value of R’ 
will also reflect this. The correction in the heading 
channel will, in an identical manner, account for 
the differences between indicated heading and 
ground track. The two corrections that are added 
to the local measurements in the aircraft can, there- 
fore, be seen to represent wind effects as well as 
other error generating deficiencies. 

In Fig. 4 the equivalence of the overall SCAN com- 
puting loop to the double integrator loop shown in 
the last figure can be observed by eliminating the 
two coordinate converters (which offset each other). 
The loop starts where the radio and dead-reckoner 
data are compared. The two vertically disposed 
loops are identical except that one works in range 
units and the other in angular units. 

The data filter shown in this figure is a device 
which “knows” the present state of the problem, 
and therefore the confidence limits, and is capable 
of applying a Gaussian weighting coefficient to each 
sample of radio data. 

While the instrumentation of the example SCAN 
system is novel in its configuration, the functional 
operations, except for the data filter, are quite con- 
ventional. Integrators, coordinate converters, addi- 
tive and subtractive devices are standard in the 
computer art. The data filter is a new system ele- 
ment designed with relatively low complexity. 

The overall operation of the SCAN system consti- 


10 Ways to Improve . . 


tutes the multiplication of the radio signal with its 
error distribution by the error probability distribu- 
tion (weighting) of the dead-reckoner. This prod- 
uct is then integrated, so that the whole process is 
one termed “cross-correlation” in information the- 
ory. The cross-correlation technique has demon- 
strated ability in improving the signal-to-noise, or 
uncertainty, in statistical processes involving sta- 
tionary time series. 

Operationally, the system will continuously cali- 
brate itself whenever radio data are available. Upon 
interruption of the radio data, the dead-reckoner 
extrapolates with the last acquired wind informa- 
tion and adjusts its confidence limits appropriately 
with time. The radio channel is continuously mon- 
itored, however, and any data falling within the 
confidence limits is weighted and assimilated. In 
this manner even sporadically available radio sig- 
nals; for example, beyond the line of sight, are ob- 
served and accepted by the system. Appreciable 
extension of the operating range of radio navaids 
can be thus achieved. Although the illustrative 
example utilized a dead-reckoner and a rho-@ radio 
system, the basic SCAN philosophy is applicable to 
any combination of self-contained and externally 
referenced systems. 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special 
Publications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 


... crash-protection characteristics of ground vehicles are suggested. Human tolerances 
to forces resulting from crashes used as basis for recommendations. 


Excerpts from paper by Lt. Col. John P. Stapp and Ist Lt. Sidney T. Lewis, vu: s. Air Force 


TUDY of the tolerances of human occupants of 

ground vehicles to the forces resulting from vehi- 

cle crashes indicate that crash protection charac- 
teristics need further improvement. 

The parameters of human tolerance to experi- 
mental application of crash mechanical force have 
been determined with respect to rate of onset, mag- 
nitude, duration and direction. These limitations 
suggest the desirability of providing the following 
crash protection factors in ground vehicles: 

1. Ground vehicles should be equipped with safety 
door latches to prevent ejection of occupants in 
accident situations. 

2. Interiors of vehicles should be delethalized to 
increase their crash-protective characteristics. 
Specific attention should go to any object which 
could cause injury if impacted by the occupant. 

3. Open-top vehicles should have retrofitted roll- 
over structures to protect occupants in roll-over 
type of accidents. 

4. Bumpers should adequately attenuate the 
crash forces so that the force transmitted to the oc- 
cupant compartment will be within the human tol- 
erance limits. 

5. Dials and hand controls should be arranged 
for maximum efficiency of operation. The operator 
should not have to divert his attention from control 
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of the vehicle to check his instruments. 

6. Tracks and locks on movable seats should be 
stressed for a minimum force of 5,000 lb. (This will 
reduce the possibility of seats tearing loose from 
their anchorage points and adding to the impact 
weight of the occupant.) 

7. Steering wheels should be collapsible or pre- 
sent broad flat surfaces parallel to the thorax. 
Then, upon impact, the force will be distributed 
over a larger area rather than concentrated in one 
location. 

8. All structures that can be impacted when an 
individual is secured. by lap-belt-should: be covered 
with energy-absorbing foam plastic. 

9. Headrest structures should be incorporated on 
seat backs so as to reduce the possibility of whip 
lash injury to the neck. 

10. Lap belts should be incorporated to prevent 
occupants from being ejected from the vehicle or 
thrown violently against objects within the auto- 
mobile. (Under impact conditions, ejection from 
the vehicle doubles the risk of injury.) 

(This abridgment is based on paper “Human Fac- 
tors in Crash Protection of Automobiles.” For com- 
plete paper in multilith form, write SAE Special 
Publications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 
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ORSEPOWER of passenger car engines will con- 

tinue to increase, provided prosperity continues 
and gasoline is plentiful. We can expect at least 
25% and possibly as much as 40% increase in power 
over the next four or five years. The power will 
come from pistons—not turbines. 


Should, however, either the national economy or 
Oo re the international situation call for austerity, engine 
builders can reverse the power trend and increase 
car mileage per gallon of fuel. This would be 
achieved by using smaller, faster engines in smaller, 
slower cars. 

If the trend toward more horsepower continues, 
increases over the next few years will come largely 
from increased displacement, partly from higher 
compression ratio, and only slightly from higher 

er orm a n ce engine speeds. The increase in power will be used 
to drive accessories, make up for minor losses in the 
transmission, provide for acceleration without ex- 
cessive shifting, and improve passing ability in the 
50-60 mph range. Higher maximum speeds will be 
an incidental result of increased horsepower, but 
they are not an objective in themselves. 


* 
The purpose of increasing displacement is, of 
rom ise course, to put more air through the engine. This 
could be accomplished by supercharging. But it’s 
not likely to be, over the next few years, because in 
current engine size ranges, it’s cheaper to add cubic 
inches. Increasing the displacement of our eight- 
cylinder engine from 239 to 312 cu in. boosted its 
cost less than 15% of the production cost of a super- 
charger. 
or Supercharging might become relatively more at- 
tractive if engine displacement gets into the 550 cu 
in. range. Increasing displacement beyond that 
figure would require enlarging brakes, tires, and 
other car components—a consideration which might 
overbalance the first cost of the supercharger. 
Compression ratios of cars in the Ford class are 
likely to climb above 10 to 1 by 1960 or 1961, granted 
assen er suitable fuel. But the rise won’t continue indefi- 
nitely. Thermal efficiency peaks somewhere around 
12 or 13 to 1 compression ratio. Power does con- 
tinue to increase with compression ratio, but stresses 
also increase considerably. 
At compression ratios of 10 to 1, engines will need 
fuels of about 100 octane rating (Research method). 
Fuel injection may lessen the octane need and im- 


prove fuel economy. 

Ca rs Maximum engine speed will rise somewhat with 
maximum horsepower. But the cruising rpm will 
remain about where it is now, around 2400 rpm. En- 
gine designers are reluctant to raise engine cruising 
speed because with higher engine rpm’s engine 
noises take on a higher pitch—and drivers tend to 
relate high pitch with engine strain. 


. s Since engine cruising rpm will be a smaller frac- 
Victor G. Raviolo tion of maximum rpm, the engine will operate at a 
aici. Le ha Say ee a lower load factor. Instead of cruising at, say, 25% 
ee at 3 a are rene of maximum power, it may cruise at 15%. City 
driving will be done at merely off-idle conditions. 
Even today the engine runs on its idle fuel system 
most of the time. This type of operation puts severe 
demands on the lubricant. 

Low load factors may, therefore, lead us to a third 
set of nozzles in the carburetor. (And any further 
complication of the carburetor narrows the cost 
differential between carburetion and fuel injection, 
making injection more attractive.) 


ed talk 
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There's no reason to expect that engine coolant 
will run hotter in future cars than in current ones. 
Tests have shown that higher temperatures do 
not improve engine efficiency. Friction horsepower 
stays about the same and gross horsepower goes 
down. 


Future Plans for Premium Fuel 


Preignition is a potential problem. In fact, it’s 
already a problem to engine designers trying to de- 
velop tomorrow’s engines on today’s fuels. Preigni- 
tion—even inaudible preignition—can burn through 
a piston in 15 minutes. It can heat intake valves to 
1450-1500 F in even less time. Gaskets burn out in 
4 or 5 minutes. 

We need a measure of fuel preignition-resistance 
and a measure of the engine’s ability to tolerate fuel 
in regard to preignition. Even more important, we 
need fuels that won’t support preignition. 

In designing future engines, Ford won’t hesitate 
to count on operating them on contemporary pre- 
mium fuels. That’s because the customer in antici- 
pated future boom days isn’t expected to care about 
the cost difference when it is only a few pennies per 
gallon. But Ford won’t aim at super premium fuels. 
And as long as Ford builds six-cylinder engines, 
they’ll probably be intended for operation on regular 
fuel. 


Practical Turbines Are Far Off 


Now that we know more about conventional gas 
turbine powerplants than we did a few years ago, 
they don’t look as attractive in comparison with pis- 
ton engines for passenger cars. The conventional 
combustion-type of turbine requires regeneration to 
bring fuel consumption down within reasonable 
limits. With regeneration, this type has no advan- 
tage in weight or fuel economy over present day pis- 
ton engines and its throttle response is poorer. 

It will take several more years to evaluate the 
free-piston gasifier type of turbine fully. It looks 
now as if it might be a contender with the piston en- 
gine in the future. Its throttle response, fuel econ- 
omy, and first cost look good. Its torque curve is su- 
perior. But until it can develop much higher cyclic 
speeds than it does now, it will suffer a serious 
weight disadvantage. 

The free-piston turbine’s suitability to split instal- 
lation—that is, gasifier under the hood and turbine 
in the rear—makes it possible to distribute engine 
weight advantageously in the vehicle. But fitting 
the two units and the connection between them into 
a passenger car won’t be easy. The duct to the tur- 
bine must be about 3% in. in diameter, and since it 
carries gases at about 1200 F, it has to have insula- 
tion and airspace around it. So there’s still a tunnel, 
even though there’s no driveshaft. 

From these considerations, it appears certain that 
the turbine is not just around the corner and that 
even by 1965 there will be no great volume of gas 
turbine cars in production. 

The day of the turbine may come eventually, of 
course. The problems that hinder it now may melt 
under the vigorous development programs under 
way at all the major car companies. These com- 
panies have spent $25-30 million (estimated) to date 
on turbine research, and they are likely to continue 
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the work, so as not to be caught off guard in case the 
competition swings to turbines or some sudden de- 
velopment makes them more feasible. 

It’s not beyond the realm of possibility that some 
company will bring out a low-volume specialty car 
in a turbine version within the next few years. The 
turbine car, as we see it, would cost $1000-1500 more 
than a conventionally powered car of a slightly 
poorer high-end performance and slightly better 
low-end performance. But there’s a saying in De- 
troit that you can sell 4000 a year of anything on 
wheels. 


Raviolo Comments .. . 


Next great changes in passenger cars will 
come in suspensions. Result will be better 
stability, ride, and handling characteristics. 
Look for air suspensions to spread from 
trucks and buses to passenger cars. 


We don’t really build standard cars, as many 
people believe we do. We build standard 
parts from which a great variety of cars can 
be assembled. Chances are that the diversity 
of models will increase. We may eventually 
see a car designed for short suburban runs at 
one extreme and at the other extreme a car 
built specially for highway cruising. 


European cars are fine for European roads 
and terrain. But they may not be so good 
here. Certain popular European-made cars 
are pushed very close to their limit of stability 
on curves when they are driven at peak speed 
on our fast highways. 


To sell, passenger cars must maich customers’ 
pocketbooks. We had 200-hp cars in 1930, 
but Depression killed them off quickly. Now 
people can pay for power, and they do so. 
There’s so little interest in lower-power, lower- 
price engines that six-cylinder models con- 
stitute less than 20% of Ford’s engine produc- 
tion. 


Wind noises from indented windows are a 
nuisance, now that other noise sources have 
been so well quieted. The solution is sealed 
windows, flush with the outer body surface. 
Their advent depends on air conditioning 
developments. ; 





Braking Ability Gains 


... but highway studies show 


F. William Petring 


Highway Transport Research Branch, Bureau of Public Road 


Based on paper “Stopping Ability of Motor Vehicles Selected from the General Traffic.” 


Table 1—Comparison of brake-system application and braking distances from 20 mph for various vehicle types tested 
in 1942, 1949, and 1955 


Brake-system application and braking distance in feet— 
Vehicle type 15- percentile 50-percentile 85-percentile 


| ga. prenpatteanaminlleaian, mer, 
1942 1949 1955 1942 1949 1955 1942 1949 1955 


Passenger cars 21 17 18 25 21 20 42 26 23 
Two-axle trucks 28 23 22 40 28 29 64 41 39 
Three-axle trucks 40 26 30 54 37 39 81 56 54 
Two-axle truck-tractors with one-axle semitrailers 38 30 31 52 39 40 75 53 52 
Two-axle truck-tractors with two-axle semitrailers 43 34 35 61 43 42 83 60 52 
Three-axle truck-tractors with two-axle semitrailers 49 42 33 61 53 46 82 69 57 
Trucks with full trailers (four, five, and six axles) 48 39 39 65 52 54 87 70 66 
Truck-tractors with semitrailers and 

full trailers (five, six, and seven axles) 47 45 41 62 59 53 82 73 67 


Table 2—Vehicles tested in 1949 and 1955 capable of meeting Uniform Vehicle Code Requirement, as revised in 1954, 
for brake-system application and braking distance from 20 mph. 


"Eames Percent of vehicles tested 
Vehicle type application and — ohne ime 
braking distance a “ 
in a =F 
in feet 1949 1955 


Passenger cars 25 90 92 
Very light two-axle trucks 30 76 84 
Two-axle trucks other than very light 40 84 84 
Three-axle trucks 50 78 80 
Two-axle truck-tractors with one-axle semitrailers 50 81 81 
Two-axle truck-tractors with two-axle semitrailers 50 73 80 
Three-axle truck-tractors with two-axle semitrailers 50 36 64 
Trucks with full trailers (four, five, and six axles) 50 44 38 
Truck-tractors with semitrailers and 

full trailers (five, six, and seven axles) 50 22 41 
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rate of improvement has slowed. 


HE improvement in general levels of brake per- 

formance was smaller between 1949 and 1955 than 
it was in the earlier period 1942 to 1949. Only the 
three-axle truck-tractor with two-axle semitrailer 
and the truck-tractor-semitrailer-full-trailer com- 
binations showed substantially better braking in 
both periods. 

This finding, based on tests made on vehicles 
picked from the general traffic in 1955, indicates 
that the wide range in stopping capacity of the vari- 
ous vehicle types will not be reduced much in the 
near future. Conseguently it must be taken into 
account in highway design, vehicle regulation, and 
driver training. 

The summary of the 15-, 50-, and 85-percentile 
values of brake-system application and braking dis- 
tance for stops made from 20 mph is shown in Table 
1. The sample of vehicles of each type is made up 
of various gross weights, capacities, brake types, and 
conditions of maintenance. 

A slightly more encouraging picture of brake per- 
formance is given in Table 2. This gives the per- 
centage of vehicles tested which met the Uniform 
Vehicle Code for brake-system application and 
braking distance for stops made from 20 mph. 
From 38 to 64% of the very largest combination 
vehicle types and about 80% of the three- and four- 
axle truck-tractor-semitrailer combinations and 
three-axle trucks were capable of complying with 
the Code. Some 84% of two classifications of two- 
axle trucks and 92% of passenger cars were able to 
comply with their respective distance specifications 
of 40, 30, and 25 ft. 

The improvement shown by the three-axle truck- 
tractors with two-axle semitrailers is worthy of spe- 
cial note. In 1942, only 17% of vehicles of this type 
could stop within 50 ft, the present Code standard. 
By 1949, the number had risen to 36% and when the 
1955 tests were made 64% were able to comply. 

One of the most interesting items, classing as in- 
cidental information, is the comparative ability of 
various vehicle types to comply with the decelera- 
tion requirements of the Uniform Code. Well over 
99% of passenger cars met the deceleration specifi- 
cation of 17 fps per sec. At the same time, all very 
light two-axle trucks and 94% of other two-axle 
trucks met their 14 fps per sec requirements. So did 
76 to 85% of the truck-tractor-semitrailer combina- 
tions and three-axle single-unit trucks, and 51 to 
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69% of trucks with full trailer, and truck-tractors 
with semitrailers and full trailers. These data are 
presented in Table 3. 

When these data are compared with those in 
Table 2 it is revealed that a greater percentage of 
vehicles of each type could comply with the Uniform 
Vehicle Code for deceleration than could meet the 
corresponding specification for brake-system appli- 
cation and braking distances. For this reason, an 
enforcement program based on the latter would 
single out more vehicles with unsafe brakes than a 
program based on the requirement for deceleration. 
In point of fact, Table 3 shows that enforcement 
based on deceleration alone would single out only 
the very poorest of the passenger cars and two-axle 
trucks. 

The observed average levels of brake performance 
in stops from 20 mph for commercial vehicles, op- 
erating in the general traffic with normal loads, was 
about 25 ft for two-axle trucks with a manufac- 
turer’s gross vehicle weight rating of 10,000 lb or 


Table 3—Vehicles tested in 1955 capable of meeting 
Uniform Vehicle Code requirement for deceleration 


Percent of 
vehicles tested 
in 1955 capable 

of meeting 

requirement 


99.7 
100.0 


Requirement 
for deceleration 
in ft/sec’ 


Vehicle type 


Passenger cars 17 
Very light two-axle trucks 14 
Two-axle trucks other 

than very light 14 
Three-axle trucks 14 
Two-axle truck-tractors 

with one-axle semitrailers 14 
Two-axle truck-tractors 

with two-axle semitrailers 14 
Three-axle truck-tractors 

with two-axle semitrailers 14 
Trucks with full trailers 

(four, five, and six axles) 14 
Truck-tractors with semi- 

trailers and full trailers 

(five, six, and seven axles) 14 


93.9 
85.0 


82.7 


81.7 





Table 4—Vehicles that slid one or more wheels on stopping. Note that passenger cars and very light trucks were the 


worst offenders. 
Vehicle type 


Passenger cars 
Very light two-axle trucks 
Two-axle trucks other than very light 
Three-axle trucks 
Two-axle truck-tractors with one-axle semitrailers 
Two-axle truck-tractors with two-axle semitrailers 
Three-axle truck-tractors with two-axle semitrailers 
Trucks with full trailers (four, five, and six axles) 
Truck-tractors with semitrailers and 

full trailers (five, six, and seven axles) 


less. These levels ranged from 35 to 45 ft for other 
two-axle trucks, from 40 to 50 ft for three-axle jobs, 
from 45 to 55 ft for three-, four-, and five-axle 
truck-tractor-semitrailer combinations, and finally 
from 55 to 65 ft for truck-full-trailer and truck- 
tractor-semitrailer-full-trailer combinations. 

The tests also made evident that many commer- 
cial vehicles, except for very light two-axle trucks, 
were inadequately braked in proportion to the loads 
carried on individual axles. This was shown by 
the sliding of wheels on making a stop. Table 4 pre- 
sents the data. 

This disproportionate braking may result from in- 
sufficient maintenance, from axle loads heavier than 
those for which the brake components were de- 
signed, and poor selection of brake components. In- 
dividual tests did prove that vehicles with axle loads 
as high as 22,000 lb can be adequately braked. 

Some swerving was noticed when vehicles made 
stops from 20 mph. This is dangerous and the haz- 


Cetane Number... 


Axle 


A large percentage of trucks and combinations that slid was empty. 


Percent of vehicles sliding wheels on— 


One or 

Axle more 
axles 

54 - — 85 
— - 76 

51 

51 

40 

53 

50 

29 


Axle Axle Axle Axle Axle 


1 4 5 


61 


ard is usually increased when the stops are made 
from higher speeds. Passenger cars and very light 
two-axle trucks were the worst offenders in this 
respect as the following comparisons show: 


1942 1949 1955 


Passenger cars 20 34 28 
Very light two-axle trucks -~ _ 29 
All two- and three-axle trucks 16 18 14 
Two-axle truck-tractors with 

one-axle semitrailers 12 12 5 
Combinations with four or 

more axles 6 8 + 


Although the conditions appears to be improving 
somewhat, there is room for betterment, particularly 
in the passenger car and light truck classifications. 

(Paper on which this abridgment is based is avail- 
able in full in multilth form from SAE Special Pub- 
lications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 


of fuels significantly influences performance characteristics of diesel engines 


according to a CRC study. 


NFLUENCE of fuel cetane number on diesel-engine 
| performance is discussed in a CRC report (CRC- 
291), “Significance of the Cetane Number of Diesel 


Fuels.” Cetane number is the measure of the igni- 
tion quality of a fuel, judged by the length of the 
delay between fuel injection and ignition. Accord- 
ing to these tests, the cetane number is determined 
by testing a sample of the fuel in a CFR engine in 
comparison with a mixture of standard reference 
fuels of low and high ignition quality, under condi- 
tions where the test fuel and the reference fuel have 
the same ignition delay time. This cetane number 
is significantly related to engine performance char- 
acteristics. 

Effect on starting: Cetane number of a fuel has a 
direct influence on ease of starting a diesel engine, 
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since use of a higher cetane-number fuel makes it 
possible to start an engine at lower air temperatures 
and/or lower cranking speeds. 

Influence on engine warmup: At low air tempera- 
tures, rapid warmup, or prolonged engine operation 
in cold weather at light loads, the cetane number of 
the fuel has a noticeable influence on engine behav- 
ior. The cetane number of the fuel should be 
chosen high enough to avoid misfiring that can oc- 
cur under these conditions. 

Influence on combustion: Since ignition of the 
fuel does not occur immediately upon injection, the 
longer delay period of low cetane-number fuels per- 
mits fuel to be injected and changed chemically be- 
fore ignition starts. This can result in an exces- 
sively rapid rise of cylinder pressure, which in turn 
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may be accompanied by audible combustion knock 
and increased engine roughness. 

However, there is an upper limit beyond which an 
increase of cetane number is of no practical advan- 
tage. Fuels of cetane number appreciably above the 
engine requirement may not permit sufficient time 
for the mixing of the fuel with air before ignition. 
As a result, there may be an increase of the exhaust 
smoke under full-load conditions. 

Effect on power and consumption: For a given 
volatility, the lowest cetane-number fuel that will 
permit proper combustion will give the best fuel 
economy or power output. This is due to the fact 
that lower cetane-number fuels for a given boiling 
range have higher heating value per gallon. 

Influence on exhaust conditions: Low cetane- 
number fuels may cause exhaust smoke and objec- 


tionable odor due to partial combustion or misfiring 
cylinders under idling or light-load conditions, par- 
ticularly during the engine warmup period in cold 
weather. However, in the intermediate range of 
loads and speeds, cetane-number effect appears to 
be overshadowed by other fuel properties. 

Influence on deposit formation: The accumula- 
tion of carbonaceous or resinous deposits in diesel 
engines may take place as a result of incomplete 
fuel combustion. Cetane number of the fuel affects 
operating conditions in which the available ignition 
temperatures are below normal; for intermediate 
loads and speeds, however, other fuel properties 
have a greater effect on deposit formation. 

CRC-291 contains 10 pp. It is available from SAE 
Special Publications Department. Price: 50¢ to 
members, $1 to nonmembers. 


Airtight Aircraft Wheels 


... are a must,” now that tubeless tires are being required as standard equipment on 
practically all new aircraft. 


F. D. Swan 


Mer 
vie 


IRCRAFT wheels must be airtight, now that tube- 

less tires are being required as standard equip- 

ment on practically all new aircraft. They must be 
airtight: 


e@ At the joints of divided wheels where the two 
halves are bolted together, or 


@ At demountable flanges. 


@ In respect to wheel castings. Wheel castings 
of aluminum and magnesium must be of ma- 
terial dense enough to prevent seepage of air 
through porous spots. 


@ At machined openings for the valve and part 
attachment screws in the rim and bead-seat 
area. These openings must be sealed to pre- 
vent loss of air pressure. 


Satisfactory methods have been developed to 
bring about airtightness at all necessary points. 

The O-ring type of rubber seal has been found 
satisfactory to seal between the halves of bolted- 
together wheels .. . also for sealing the demountable 
flange type of wheel. The section of the O-ring is 
confined in a groove machined in the wheel-half 
and is compressed as the bolts are drawn tight. 

A sealing agent—baked and retested for airtight- 
ness—impregnated into porous wheel castings of 
magnesium or aluminum is bringing about neces- 
sary airtightness in this area. In the meantime, the 
current trend toward use of forgings instead of cast- 
ings is reducing the need for impregnating treat- 
ment. 

Painting the rim and bead-seat surface with zinc 
chromate primer and lacquer seems to provide an 
effective air seal at these points. 
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Two general types of valves have been used satis- 
factorily. 

The first is a clamped-in type. A rubber grommet 
surrounding the body of the valve under the head is 
compressed against a counterbore in the rim surface 
when a hex nut is drawn up against a washer and 
counterbore on the underside of the rim. 

The second is the so-called tank valve or shock- 
strut type, which threads into a boss machined for 
the purpose. Here, a rubber O-ring makes the air- 
tight seal. 


Maintenance Problems 


Maintenance procedures must avoid damage to 
any of the surfaces which play a part in retaining 
air pressure. Such surfaces include flanges, bead 
seats, surfaces of O-ring grooves, and valve-seat 
areas. 

A change to tubeless tires on older aircraft in 
service requires new sealed wheels... or a modifica- 
tion of tube-type wheels to make them airtight. 


Development Problems 


Tire companies had more difficulty developing 
successful tubeless tires for airplanes than for most 
ground vehicles, to begin with. For aircraft, they 
were faced with higher operating inflation pres- 
sures; greater normal tire deflection under load; 
and operating temperatures required by the military 
from —65 F to +160 F. 

But the service of aircraft tubeless tires to date 
has been satisfactory in the limited period of use 
since the development was originally started in 1951. 
It is generally agreed today that development of the 
tubeless tire and sealed aircraft wheel represents a 
distinct step forward in aviation. 





HE Chrysler TorqueFlite transmission (Fig. 1)—a 


3-speed unit with torque converter—was designed 
OW to meet these objectives: 


1. Simplicity of construction resulting in trouble- 
free operation. 


2. High breakaway torque ratio, providing good 
low- and medium-speed acceleration. 


/ 
3. Controlled low and intermediate gear ratios, 
rys er giving adequate engine braking or hill climbing 
ability for moderate or steep grades. 


4. Wide range of ratios, making possible the use 
of low rear-axle ratios to improve fuel economy. 


5. Smooth shifting and quietness of operation. 
An understanding of how these objectives were met 


2 
or ueFlite should be attained by studying the following 
“HOW’s”: 


1. HOW some of the components are made. 


2. HOW the power is transmitted through the 
gearbox. 


3. HOW the hydraulic controls operate. 


: * * 
ra n gq mM iss i Oo n 4. HOW the transmission itself operates. 


Components 


Torque Converter—The torque converter is a 
single-stage, 3-element unit containing an impeller, 


= a turbine, and a single stator, as shown in Fig. 2. 
: or S The turbines and impellers employ stamped 
blades, which are spot-welded to stamped inner 


shroud and, in turn, hydrogen-brazed to their in- 

dividual shells. The stators are die-cast aluminum 

employing an internal overrunning cam riveted in 

- place. The remainder of the overrunning unit, 

S. D. Jeffe B. W. Cartwright which is incorporated into the stator, includes eight 

© Cteniiendinns . individually energized rollers and a splined free- 
: ; wheeling hub, which mounts on the reaction shaft. 
Excerpts from paper “Chrysler TorqueFlite Transmission." The front cover, which is mounted rigidly to the 
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Fig. 1—Chrysler TorqueFlite transmission is a 3-speed unit with torque converter. 
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crankshaft, is fastened to the impeller by means of 
a submerged arc-weld about the periphery of the 
converter. 

The three converters available with TorqueFlite 
are: 


1. An 113%4-in. diameter, 2.6 stall torque ratio, air- 
cooled converter employed in the Chrysler Windsor; 
water-cooled in the Chrysler Saratoga. 


2. An 1134-in. diameter, 2.7 stall torque ratio, air- 
cooled converter employed in all other V-8 installa- 
tions, except the 392 cu in. V-8. 


3. A 12\4-in. diameter, 2.3 stall torque ratio, wa- 
ter-cooled converter employed for all 392 cu in. en- 
gine installations. 


Performance curves for the third of these—the 
1214-in., 2.3 stall torque ratio converter—are shown 
in Fig. 3. 

Both of the 1134-in. diameter units were available 
with the PowerFlite transmission, but the 1244-in. 
diameter converter was developed specifically for 
the TorqueFlite application. The 1134-in. diameter 
converters could further improve car performance 
with the large engine, but are not used because of 
the greater torque capacity requirements of the 
transmission as well as excessive wheel skid charac- 
teristics with these smaller converters. 

The new 1214-in. diameter converter was designed 
to reduce excessive peak torques that the transmis- 
sion must handle, but still provide increased per- 
formance compatible with engine overrun. The 
low-speed peak input torque has been reduced with 
the new torque converter, but the higher torque 
available in the midrange provides a net gain in 
overall vehicle performance as compared to the 
12%4-in. diameter converter previously used with the 
PowerF lite. 

Gear Train—The gear train is designed such that 
both sets have the same numbers of teeth and iden- 
tical gear data (Fig. 4). The annulus gears have 
66 teeth, the planet pinions have 18 teeth, and the 
sun gears have 30 teeth. The gear teeth are 14 
diametral pitch with a 20-deg helix angle and a 
20-deg normal pressure angle. 

Since both sets are the same, the planet pinions, 
the carriers, and the planet pinion shafts and 
needles are interchangeable. The sun gears are 
both hobbed on a single forging. The annulus 
gears are made from steel tubing, which is broached 
to produce the tooth form. This broaching oper- 
ation on the annulus gears has resulted in a saving 
in both part and tooling costs. 

Rolled Splines—The use of a rolling operation to 
form the involute splines on the input and inter- 
mediate shaft has proved very satisfactory. Manu- 
facturing time for these operations has been re- 
duced from approximately 4% min to only 13 sec 
for the finished spline. The same procedure is 
used to form the speedometer worm gear, which is 
integral with the output shaft. 

Torque Converter Reaction Shaft—The torque 
converter reaction shaft (Fig. 5) is made from an 
aluminum impact extrusion. This method of fab- 
rication has eliminated all semifinishing operations 
and requires only five operations for a finished part. 
This shaft must carry torque converter reaction 
torque and its strength has proved to be adequate 
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Fig. 2—Torque-converter components. 
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Fig. 3—Performance curves for 12'2-in., 2.3 stall ratio converter. 
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Fig. 4—Gear train components. 
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Fig. 5—These power train members are made of aluminum. 


ROLLER 
SPRING 


Fig. 6—Overrunning clutch is of cam and roller type. 


by cycling the shaft 
overload. 

Planet Pinion Carriers—The planet carriers are 
identical aluminum die castings. Only six machin- 
ing operations are required to finish the part. Con- 
siderable development work was necessary to pro- 
duce a design in aluminum with sufficient strength 
to carry the torque load. The results of this pro- 
gram have indeed been gratifying. The kickdown 
carrier is mounted in the output shaft drive hous- 
ing. This housing, although carrying full trans- 
mission output shaft torque, is finish-machined 
from an aluminum die casting. 

Overrunning Clutch—The overrunning clutch as- 
sembly shown in Fig. 6 is of the cam and roller type. 
The unit contains 10 rollers, each of which has its 
own energizing spring. The outer race is broached 
to form the cam surfaces and then finish-ground 
after hardening. 

Rear Pump Gear—The rear pump outer gear is 
made of plastic and operates in an aluminum die- 
cast pump housing. The gear is accurately molded 
to size, and the only finishing operation is that of 
grinding to the desired thickness. Considerable 
development time was spent in finding a plastic 
which could withstand the effect of type A oil at 
elevated temperatures without excessive growth or 
wear. 


under considerable torque 
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Front Clutch Levers—The operating levers in the 
front clutch assembly are interesting, not only 
from a manufacturing, but from a design viewpoint 
as well. The initial design utilized eight flat-steel 
stampings to apply the multiple-disc clutch and, 
due to a characteristic of decreasing lever ratio as 
piston travel increased, five friction discs were re- 
quired. The latest refinement of this design (shown 
in Fig. 7) utilizes only four levers with a shape that 
provides a constant lever ratio, regardless of piston 
travel. Since the lever ratio remains constant, it 
was possible to reduce the number of friction discs 
to four, with a subsequent cost saving. The levers 
are made from powdered metal and require no 
machining. 


Power Flow 


Each driving position is reviewed here to show 
how the power is transmitted through the gearbox. 

Drive: Breakaway (Fig. 8)—The power flow is 
from the torque converter turbine through the in- 
put shaft and front clutch retainer. The front 
clutch is engaged and the power is transmitted 
through the front clutch hub and intermediate 
shaft to the kickdown annulus gear. The annulus 
gear drives the kickdown planet pinions, which ro- 
tate the sun gear in a reverse direction. The sun 
gear rotates the reverse planet pinions forward and 
thereby produces a forward rotation of the reverse 
annulus. The reverse planet carrier is prevented 
from rotating backwards by an overrunning clutch, 
which becomes stationary during breakaway. The 
reverse annulus and kickdown planet carrier com- 
bine in the output shaft drive housing to rotate 
the output shaft forward and produce a torque 
ratio of 2.45/1. For low-range operation (Fig. 9), 
the overunning clutch is locked out by the low band. 

Drive: Second Operation (Fig. 10)—The power 
flow is from the torque converter turbine through 
the input shaft and front clutch retainer. The 
front clutch is engaged and the power is trans- 
mitted through the front clutch hub and intermed- 
iate shaft to the kickdown annulus gear. The kick- 
down band is applied and holds the sun gear sta- 
tionary. The kickdown annulus gear causes the 
planet pinions to rotate forward, forcing the planet 
carrier in the same direction. The kickdown planet 
carrier is splined to the output shaft drive housing 
and rotates the output shaft in the same direction, 
producing a torque ratio of 1.45/1. 

Drive: Direct (Fig. 11)—In direct drive both 
clutches are engaged and locked together. Since 
the kickdown annulus gear is connected to the 
front clutch through the intermediate shaft, and 
the sun gear is connected to the rear clutch, the 
kickdown planetary unit is locked, and the entire 
planetary system rotates as a unit at input shaft 
speed. This produces a torque ratio of 1/1. 

Reverse (Fig. 12)—-The power flow in reverse is 
from the torque converter turbine through the 
input shaft and the rear clutch retainer. The rear 
clutch is engaged and the power flow is through the 
rear clutch retainer and sun gear. The sun gear 
drives the reverse planet pinions in the reverse di- 
rection. The reverse planet carrier is held by the 
action of the low and reverse servo and band, and 
the planet pinions drive the reverse annulus gear 
in the reverse direction. The reverse annulus gear, 
being splined to the output shaft drive housing, 
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Fig. 7—Front clutch lever operation. 
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Fig. 8—Power flow—breakaway. 
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Fig. 10—Power flow—second. 
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Fig. 11—Power flow—direct. 
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Fig. 13—Hydraulic circuit—breakaway. 


rotates the output shaft in a reverse direction, pro- 
ducing a torque ratio of 2.2/1. 


Hydraulic Controls 


Fig. 13 shows a diagram of the TorqueFlite hy- 
draulic control system in drive (‘D’’) breakaway. 

The hydraulic controls of the transmission have 
some unique features worthy of mention: 

3-1 Downshifts—In most automatic transmissions 
currently in production, the procedure used in 
downshifting when stopping the vehicle is the re- 
verse of the upshift sequence. That is, in a 3-speed 
transmission making automatic upshifts from the 
first to second to third, the closed-throttle down- 
shifts have been made from third to second to first 
in rapid sequence, with resulting undesirable rough- 
ness and noise. In the TorqueFlite transmission, 
the upshift sequence in “drive” range utilizes all 
three ratios, but when the vehicle is brought to a 
stop, the transmission remains in direct drive until 
approximately 10 mph, when the downshift at 
closed throttle is made to low gear without passing 
through the second ratio. This arrangement re- 
sults in an imperceptible downshift because the 
overrunning clutch free-wheels and completely 
eliminates any objectionable bumps or noise. The 
direct-to-low downshift is accomplished by the 
3-1 relay valve, which coordinates the movements 
of both shift valves. 
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Shift Pattern—Considerable development effort 
was spent in establishing the most desirable shift 
pattern. Several modifications were made to exper- 
imental units to vary the speed at which shifts oc- 
curred for a given throttle opening, and these units 
were evaluated by various corporation personnel to 
establish their preference. In general, they seemed 
to prefer a shift pattern that places the transmis- 
sion into direct ratio as early as possible at light 
and medium throttle openings. The maximum 
performance shift pattern was limited by engine 
characteristics and noise. The TorqueFlite trans- 
mission control system provides an early pattern 
for normal driving and what we have chosen to 
call a “delayed shift pattern” for situations that 
require optimum performance. The “delayed shift 
pattern” is obtained by depressing the accelerator 
pedal through the “detent” to the wide-open throt- 
tle position. At wide-open throttle, the 1-2 shift oc- 
curs at approximately 40 mph and the 2-3 shift at 
approximately 70 mph. At the detent, just short of 
wide-open throttle, the two shifts occur at approx- 
imately 25 mph and 55 mph. This arrangement has 
met with the widespread acceptance of all who have 
taken the wheel of a TorqueFlite-equipped car. 

Kickdown Control—The use of the shuttle valve 
for control of kickdown quality in the PowerFlite 
has proved successful. This valve was retained in 
the TorqueFlite controls with certain refinements 
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to provide for smooth engagement of the kickdown 
band during forced 3-2 downshifts. Below approx- 
imately 30 mph, the TorqueFlite will kickdown into 
low gear, and the overrunning clutch provides a 
smooth transition without the need for additional 
hydraulic controls. 


Transmission Operation 


The TorqueFlite transmission provides, along 
with neutral, three forward driving ranges and re- 
verse. The gear ratios are obtained through the 
two compounded planetary gear sets and are con- 
trolled by the two multiple-disc clutches, the two 
bands, and the overrunning clutch. As on the 
PowerFlite, the complication of a parking position 
is eliminated through the use of the powerful in- 
ternal expanding hand brake mounted on the rear 
of the transmission extension. The hand brake, 
which is completely independent of the wheel 
brakes, is a standard feature on our cars equipped 
with automatic transmissions. 

In general, our cars equipped with this transmis- 
sion contain axles one ratio numerically lower than 
previous models. A 12%%-in. diameter water-cooled 
torque converter is used with the 392 cu in. engine 
installations. All other powerplants use 11%34-in. 
diameter torque converters. 

Five pushbuttons are used to select the driving 
ranges. In addition to neutral (“N”) and reverse 
(“R”), three forward driving ranges are provided: 

“D”-Drive—iIn this position, the transmission al- 
ways starts in first gear and automatically upshifts 
into second and direct. Kickdown into second gear 
is possible below 65 mph, and into first gear below 
30 mph. A closed-throttle downshift from direct 
to first gear occurs at 10 mph. 

“2”-Second—iIn this position, the transmission 
always starts in first gear and automatically up- 
shifts into second. It will remain in second, re- 
gardless of throttle opening, until 70 mph, at which 
time it will upshift into direct to prevent overspeed- 
ing the engine. Kickdown into first gear is possible 
below 30 mph. A closed-throttle downshift from 
second to first occurs at 10 mph. The provision 
for second gear operation allows greater drive con- 
trol in city traffic and hilly terrain. 

“1”-First—In this position, the transmission 
starts and remains in low gear regardless of car 


Electrical Systems... 


... are expected to do more jobs for the motor truck. There is also a need to make them 


more reliable. 


speed and throttle opening. If this position is 
selected at speeds above 30 mph and below 65 mph, 
the transmission downshifts into second immed- 
iately and will remain in second until the vehicle 
speed falls below 30 mph, at which time it will 
downshift into first gear. This is a two-way drive 
gear position. 

All of the shift speeds referred to are approxi- 
mate values for a Chrysler New Yorker car with 
3.18 axle. The progression through all three gears 
in “drive” operation obviously results in two auto- 
matic upshifts. The upshift from first to second 
involves a transition from an overrunning clutch 
to a band. The upshift to direct is completed by 
the transfer from a band to a clutch in a manner 
similar to the present PowerFlite upshift. The in- 
corporation of the overrunning clutch has greatly 
improved the operation of this transmission. Dur- 
ing the 1-2 upshift, the overrunning clutch remains 
engaged until the kickdown band has gained suffi- 
cient torque capacity to carry the load; at that 
time a torque reversal occurs on the “low” reaction 
member, thereby causing the overrunning clutch 
to free-wheel at precisely the proper instant. The 
transient capacity of the band is controlled by the 
kickdown piston and an accumulator. If friction 
material had been employed as a “low” reaction, 
the control of the shift would become considerably 
less accurate. The normal 3-1 downshift involves 
the transition from the direct clutch to the over- 
running clutch. Since this downshift normally 
occurs at closed throttle, the “low” reaction mem- 
ber will rotate forward, causing the overrunning 
clutch to free-wheel and thereby permits an imper- 
ceptible downshift. 

A forced downshift from 3 to 1 or 2 to 1 is also 
aided by the overrunning clutch. Good quality in 
this shift can only be maintained by proper en- 
gagement timing of the oncoming element. In the 
TorqueFlite, the overrunning clutch will always 
automatically engage at precisely the instant when 
the engine has made the proper speed change to 
correspond to the new ratio. In this manner, an 
extremely smooth kickdown is accomplished. 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Publications 
Department, 485 Lexington Ave., New York 17, N.Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 


Based on paper by G. W. Hostetler, International Harvester Co. 


LOOK at electrical trends in motor trucks reveals 
A a steady increase in demand for heavy duty sys- 
tems and a need for greater reliability. 

The demand placed on systems was reflected first 
in greater battery capacity, more recently by a rais- 
ing of generator capacity, and now the move is to- 
ward increased sparking voltage and cranking 
torque. This pushes the 12-v system to the fore. 

Higher compression ratios require higher firing 
voltages and the swing from six to eight cylinders 
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means a decrease in the time available for the igni- 
tion coil to build up its magnetic field for spark pro- 
duction. Voltage buildup has been bitten into fur- 
ther by the trend to higher engine speeds. A double 
breaker point distributor offers adequate relief, but 
involves a cost and service penalty. The 12-v sys- 
tem also provides a sometimes needed bonus in igni- 
tion for cold starting. 

A magneto is an effective secondary voltage gen- 
erating device, but it is more costly than the distrib- 


41 





utor-coil system, and it offers no provision for part- 
throttle, vacuum-sensitive spark advancement. 
Ignition systems other than the high tension coil 
and distributor have been tried. Still under study 
are radio frequency voltage generation, the Vander- 
Graff generator, and a low tension distribution sys- 
tem. Only the last has emerged from the laboratory 
for truck use. 

Cranking torque demand is also on the increase. 
Compressed air starting motors can provide high 
torque and high cranking speeds, but short avail- 
able cranking time, high cost, and space and weight 
penalty for air storage militate against their adop- 
tion. The trend is rather toward making the entire 
system 24-v. 

The 24-v system is favored over the series parallel 
12-24v system because the series parallel switch is 
expensive and troublesome. The “balanced” 24-v 
system, which provides 24v for cranking and 12v for 
all else, is sound in theory, but few people know how 
to balance them properly and the circuit wiring is 
complex. 

The military is standardizing on a negative 
ground system and this, together with the SAE ap- 
proval, will probably bring about wide adoption. 

Lighting demands are heavy. On a tractor, semi- 
trailer, and full trailer combination, lighting regula- 
tions may call for as many as 62 lamps. This gives 
a steady night time load of about 45 amp at 6v. 
Stop lights, turn signals, and other occasional loads 
add up to about 31 amp, and there are still more 
lamps one could install. 

The demands on wiring are to give better protec- 
tion in the form of cabling; better looming and clip- 
ping of long runs; and resistance to abrasion, mud, 
and ice. This will come when customers demand it 
and are willing to pay for it in the interest of cut- 
ting service costs. 

Two-way radio is coming in for fleet control. This 
creates a demand for the low cut-in speed genera- 


Tabulating Equipment . 
... in Tool Control can cover progress, inventory, and accountability; and produce data 


within 48 hr of being current. 


N applying tabulating equipment to tool control, 
| all factors should be considered, including vol- 
ume, cost, and time. It is dangerous to introduce 
too large a program at one time. 


Tabulated reports may cover three areas: 


1. Progress 
2. Inventory 
3. Accountability 


As used in one aircraft plant, the start and due 
dates as well as the making department actual and 
estimated hours are shown. From this are produced 
tabulated lists by shop, start date, etc. This infor- 
mation is used for follow-up. Weekly status and 
closeout reports are prepared and, from the ex- 
tended daily hours shown, bar charts are developed. 
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tor. The ac system is very useful where load is high, 
especially at low engine speeds. TV has brought a 
demand for better suppressing of radio interference 
generated by the high tension system and various 
arcing contacts. Cab air conditioning seems des- 
tined to expand. With cabs already crowded, this 
bit of equipment may have to go on the cab roof, 
placing further demands on the electrical system. 

Standby electrical power is good as long as it is 
balanced in standby capacity by battery size and in 
power requirements by generating capacity. Here, 
low speed, cut-in generators can be used to carry the 
load and decrease standby capacity. We can only 
take out what we put in and the handling fees of a 
battery are high. It takes 25% more power to re- 
charge a battery than it does to supply the same 
load direct from the generator. In this connection, 
the nickel-cadmium battery shows interesting char- 
acteristics. It has long life and can absorb electrical 
and mechanical abuse, but cost still limits its appli- 
cation. 

Great strides have been taken in the direction of 
longer life, more power, and greater efficiency of 
electrical components, but most of the gain has been 
consumed by increased demands. Too many dollars, 
too much service time, can be charged to the elec- 
trical system. In contrast with an engine valve life 
of about 75,000 miles (even in heavy-duty service) ; 
engines running 100,000 miles without major over- 
haul and having a 500,000-mile life; we get no more 
than 15,000 miles of trouble-free life from turn sig- 
nals, 14,000 miles from clearance lamps, and 13,000 
miles from tail lamps. Electrical system parts, not 
consumed like spark plugs and breaker points, must 
give 100,000 maintenance-free miles to keep up with 
the procession. (Based on paper “Electrical Trends 
in Motor Trucks,” which is available in full in multi- 
lith form from SAE Special Publications Dept., 485 
Lexington Ave., New York 17, N. Y. Price: 35¢ to 
members; 60¢ to nonmembers.) 


eport by E. J. Hall, 


For inventory purposes a tab card is sent to the 
crib before the tool is completed. Disposition of in- 
active tools is made by running the deck through 
the active parts section. 

An accountability deck is maintained for history 
purposes. It provides information pertaining to 
ownership, customer code, and sales history, and is 
useful in handling contract terminations and esti- 
mating future programs. 

These data produced by tabulating equipment are 
available within 48 hr. 

(This article is based on the secretary’s report of 
panel on “Tool Control.” This report together with 
14 other panel reports is available as SP-313 from 
SAE Special Publications Department, 485 Lexing- 
ton Ave., New York 17, N. Y. Price: $2.00 to mem- 
bers, $4.00 to nonmembers. 
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High-Temperature Brazing 
Proves OK for Jet Engines 


John V. Long, George D. Cremer, and Richard S. Mueller 


IGH-TEMPERATURE brazing is being used more 

and more in the assembly of gas turbine com- 
ponents subjected to high stresses and high tem- 
peratures. There are good reasons for this increas- 
ing popularity. Some of them are: 


1. It can be applied to complex and multicom- 
ponent assemblies. 


2. It can give precision production tolerances. 


3. It can be applied to extensive joint areas or 
joint lengths. 


4. It can provide natural braze filleting, giving 
good stress distribution and fatigue resistance. 
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1 On paper hig Temperature Brazing Turbine mponent 
5. It can preserve protective metal coating or 
cladding. 


6. It can be used to join cast materials to wrought 
materials. 


7. It can be used to join widely dissimilar metal 
thicknesses. 


8. It can be used to join dissimilar metals. 


On the following pages will be found some ex- 
amples of where this versatile technique was used 
to produce high-temperature brazed assemblies of 
turbojet-engine components. 


* 





ANTI-ICING. An essentially hollow, structural panel capable of transmitting a hot fluid is shown above. 
This panel may be used in inlet duct and frontal areas to provide skin heating to prevent ice formation. 
In this X-ray photograph a perforated honeycomb core is seen to be braze joined to cover or facing 
sheets, thereby resulting in integral sandwich-type construction. The honeycomb core is an AISI 
type 321 stainless steel, 0.002-in., 144-in. square cell, %-in. thick with %-in. perforations. The facings 
are 0.020-in. type 321 stainless steel. 

Close inspection reveals a high degree of braze flow with excellent bonding of edge channels and 
core ends. The black parallel “sticks” represent braze filleting at each node vertex where very favor- 
able capillary conditions exist. This X-ray is typical ef high-temperature-brazed honeycomb sand- 
wich when radiographic exposure is at an angle oblique to the panel. 


COMPRESSOR CASING. One method of securely positioning movable stator vanes in a stainless-steel 
honeycomb sandwich compressor casing is shown below. Note that a massive, machined boss has been high- 
temperature brazed into a high-density, high-strength honeycomb sandwich casing. In this manner a 
practicable method is achieved for distributing concentrated loads into the basic casing structure. 

The so-called double brazing procedure has been used. The entire casing consisting of high-density 
and low-density sandwich is first laid up and assembled by brazing. The structure is then sized and 
bored to receive the numerous machined bosses. Next a second brazing operation unites the complete 
assembly. 





COMPRESSOR STATOR RING. Brazing techniques 
are being widely used to fasten the large number of 
blades at one or both shroud rings in compressor 
stator assemblies used in axial-flow gas turbines. 
An experimental 11l-in. stator ring fabrication se- 
quence is shown above. AISI 410 roll-formed blades 
are assembled by staking to the type 321 shroud 
rings. Small lugs are also spot tacked at this time. 
A high-temperature furnace brazing operation pro- 
duces a precision assembly within +0.005-in. flat- 
ness and concentricity, and capable of standing 
severe fatigue. 

In this particular type of assembly, it is desirable 
to place brazing alloy at the blade extremities. 
Braze flow then ensures small, clean fillets on the 
aerodynamic surfaces. 


a, 


COMPRESSOR STATOR BLADE. This photograph 
shows the components that, when brazed together, 


form accurate, hollow blades. This sheet metal 
approach permits efficient production of a light- 
weight, stiff blade. In addition, it also provides 
means whereby aircooling could be used. 

Specific material for the two-piece shell and 
spars is Timken 17-22A, a high-strength, low-alloy 
steel. Brazing alloy is nickel base with a flow point 
of 1850 F. It has been possible to effect brazing 
and austenitizing heat-treatment simultaneously. 

Following the high-temperature furnace brazing 
and tempering, only a light abrasive buffing is re- 
quired to produce the finished part. 
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HEAT EXCHANGER. Here we have a cross-flow 
heat exchanger. High transfer coefficients are ob- 
tained by the foil-thin corrugations intimately 
braze bonded to separating plates. The marcel or 
corrugated foil is 0.005-in. type 321 in %-in. spac- 
ing. Separators are 0.010-in. type 321. Measure- 
ment of high-temperature-braze fillet length re- 
veals the surprising figure of 3.84 miles per cu ft of 
core matrix. This is descriptively called braze 
“mileage factor.” 


TURBINE BLADING. Shown above is the sectioned 
blade for a 3-stage, water-cooled turbine rotor. 
This experimental unit has 149 blades. Brazing was 
used to join and seal the tip cap, side plugs, and the 
coolant tubes. 

The 0.060-in. thick tip cap is high-temperature 
brazed into the recessed blade tip. This cap closes 
the coolant hole access cavity and thus creates in 
effect a manifold chamber. 

Blades are investment cast from Cr-Mo-V high- 
strength, low-alloy material. 

Chromizing has been used successfully to provide 
oxidation, corrosion, and erosion resistance. Braz- 
ing is done after the diffused chromium coating has 
been applied. 

Room-temperature, hydrostatic pressure testing 
up to 30,000 psi has served to establish optimum 
brazing conditions. A 20,000-psi acceptance check 
is used. 





TURBINE RUB RING. A portion of an open-face- 
sandwich experimental rotor tip rub ring is shown at 
the left. This self-fitting rub ring is designed to 
allow the rotor to be run with zero tip clearance 
without hurting the blade. As may be noted, the 
0.004-in. gage %-in. square cell honeycomb core 
ends have been smeared over. This has been caused 
by direct contact with the turbine rotor in actual 
service. 

In this particular case interference was as high as 
1/32 in., yet no galling or unbalance of the turbine 
rotor blades resulted. Gas temperature was found 
to be 1750 F. 

At the center is a photomicrograph of an “as 
brazed” honeycomb core-to-backing joint. This 
typical “tee” type joint comprises 0.004-in. Inconel 
foil to %-in. Inconel backing. High-nickel-base 
braze material can be identified as the nodular 
phase. Some interdiffusion of base metal with braze 
metal is already evident. 


FILLED HONEYCOMB CORE. An important modi- 
fication of the rub ring application involves filling 
of the exposed core cells with various materials. 
Shown above is an enlarged view of a special sin- 
tered-metal-ceramic mixture embedded in a 0.005- 
in. brazed core network. The purpose here is to pro- 
vide a relatively smooth wear face which is strong 
yet friable and nongalling. Note the precision 
honeycomb cell geometry; each node joined by uni- 
form braze metal fillets. 
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Prolonged heating of such a high-temperature- 
brazed joint brings about a a very significant and 
useful phenomenon. Shown at the right is a repre- 
sentative joint that has been dynamically cycled in 
and out of an air furnace at 1800 F for 88 hr. 

Complete homogenization of the brazed joint has 
occurred. Diffusion and grain growth have elimi- 
nated visual evidence of the braze alloy phase en- 
tirely. Note the uniform grain structure of the fil- 
lets and the micro porosity principally at the grain 
boundaries. 

Such a high-temperature-brazed joint, even 
though originally brazed at 1980 F, would exhibit 
outstanding strength up to perhaps 2200 F. A con- 
trolling factor for a given brazing alloy is simply the 
relative initial amount of base metal to braze metal. 

It is this fact that, when properly understood and 
applied, will permit high-temperature brazed sheet- 
metal structures to operate at all temperatures as 
efficiently as the base metal itself. 


TURBINE ROTOR BLADE. Here is a large, low- 
pressure turbine rotor blade. This giant measures 
17 in. overall and, as the photograph shows, has a 
high thickness ratio. 

A single folded and formed sheet of tapered In- 
conel X constitutes the skin. Three ribs and an end 
closure (not shown) are resistance spot welded to 
the skin. The trailing edge is also held close by spot 
welds. No fixturing is required during high tem- 
perature brazing at 2060 F, as the sheet-metal as- 
sembly is inherently very stiff. 

After brazing of ribs and trailing edge, the blade 
is fusion welded to a base assembly and then heat- 
treated. 

This part exemplifies an efficient design require- 
ment for maximum strength/weight at an operating 
temperature of about 1300 F. 
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TURBINE AFT BEARING SUPPORT. Components for the high temperature-brazed shroud ring are 


shown above (left). 
shroud rings. 


Aircooled sheet-metal struts are brazed to outer and inner type 502 chromized 
After assembly (above right) the spoke pairs are braze joined to the massive outer and 


inner flanges, which are machined from low-alloy forgings. 
This complex, multicomponent assembly emphasizes desirable features of the high-temperature fur- 


nace brazing process. 


TURBINE NOZZLE DIAPHRAGM. An interesting 
brazed assembly is presented below (left). Twenty- 


four pre-brazed turning vanes are fusion tack-weld 
positioned between a heavy outer flange and a 0.067- 


in. inner shroud ring. This assembly is then inte- 
grated during a second high-temperature-brazing 
operation. 

A marcel or corrugated sheet metal insert within 
each vane may be observed. Cooling air forced over 
and through this marcel serves to keep the low- 
allow steel vanes at acceptable temperatures. At 
the center is a macrophotograph of a sectioned and 
etched vane. Close inspection will reveal that ex- 
cellent braze bonding has occurred between the 
0.010-in. marcel (AISI 1010) and 0.025-in. NAX vane. 
Of added significance is the fact that both marcel 


Ey 


and vane were separately chromized prior to assem- 
bly and brazing. Minute spot welds served to posi- 
tion the marcels within the vanes and insure metal- 
to-metal contact during the brazing operations. 

Further magnification of a typical marcel-to-vane 
joint is shown in the photomicrograph (at the 
right). The oxidation-resistant chromized diffused 
layer is continuous up to the braze fillet areas. Dur- 
ing brazing, the chromium-rich layer largely dis- 
solves where in contact with the molten braze alloy. 
Oxidation resistance is not impaired, however, as 
the braze itself is stable. 

Note the nice filleting of the massive braze metal. 
Even though the marcel is roughly 0.005 in. away 
from the base-metal surface, bridging is complete 
and so insures efficient heat transfer. 





CONTROLS. Here we have a compact yet intricate 
assembly of high-temperature-brazed components 
that must operate in a control unit employing 900 F 
bleed gas. Ten braze joints are required on this 


specific application. High-quality type 347 precision 
investment castings constitute the basic housing 


structure. Needle valve seat, bosses, cover plate, 
and tubulation are brazed during one or more braz- 
ing cycles. Brazed subassemblies are employed, 
being themselves joined into the whole unit in a 
final brazing operation. 


PISTON ELEMENT. The use of high-temperature 
pneumatic actuators powered by air or combustion 
gas bleed offer great promise. 

Basic to this problem is the need for low-leakage, 
low-friction sliding seal elements, such as the de- 
sign shown at the right. 

One-eighth-inch cell, 0.004-in. Inconel core has 
been brazed to a backing ring, which in turn was 
shrunk onto a piston and rod assembly. Lapping of 
the open-face structure within a cylindrical bore 
readily provides a close-fitting combination. 

Other designs involve split-piston-ring types and 
use of slant core to maintain spring contact con- 
tinuously with the cylinder walls. Slide valves are 
also under consideration. 

Unique advantages of the open-face honeycomb 
approach are large overall support with minimum 
contacting area, low galling tendency through use 
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AFTERBURNER SHROUD. The all-metal honey- 
comb sandwich shroud sections displayed above serve 
as self-supporting air ducts and also provide a sig- 
nificant thermal barrier. Additional effectiveness 
of such a shroud may be obtained through use of a 
heat-reflective coating of silver applied to the inner- 
diameter shroud surface. A new ceramic process 
for silver plating has been perfected specifically for 
this purpose. 

The honeycomb sandwich shroud structure illus- 
trated consists of paper-thin type 321 foils, 0.002-in. 
thick, high-temperature braze bonded to %-in. cell 
size type 321 core, 3/16-in. in height. Core foil gage 
is also 0.002 in. The part being held up weighs but 
6 lb. 

All honeycomb sandwich applications are charac- 
terized by extreme braze fillet lengths. The shroud 
sections shown contain approximately 0.42 miles of 
braze fillet. 

Light-weight type 321 honeycomb shrouds operate 
up to roughly 1300 F. High-temperature brazed In- 
conel shrouds maintain integrity at 1700 F. Short- 
time operation up to 2000 F is feasible. 


of ceramic coatings, relative immunity to jamming 
from grit or foreign matter in the gas, and low leak- 
age rate due to labyrinth-type design. 
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AFTERBURNER LINER. Afterburner liners also 
help to reduce the afterburner heat containment 
problem. Above (left) is such a liner, made of Super 
alloy L-605 (Haynes Alloy 25), which has been fab- 
ricated into an aircooled marcel or corrugated-type 
sandwich. The core consists of 0.005-in. foil in %- 
in. corrugations. Facings are likewise of 0.005-in. 
L-605. After brazing at 2100 F, a core pattern may 
be observed on the facings. This is due to outer fac- 
ing contact pressure and also metallurgical diffu- 
sion of the braze alloy. 

Massive high-temperature brazed L-605 assem- 
blies are feasible for service temperatures up to at 
least 2200 F. Foil gage honeycomb or marcel-type 
structural sandwich should find use in the 1500- 
1900 F range, however, thermal aging effects must 
be considered. 

At the right is shown an experimental honeycomb 


AFTERBURNER SPRAY BARS. High-temperature 
brazing has been successfully applied to fabricated 
fuel spray bars or nozzles. The 12-in. assemblies 
shown above consist of flattened N-155 tubes brazed 
to heavy type 321 base sleeves. A scarf joint design 
is used to avoid concentration of stress and prema- 
ture fatigue failure. 


sandwich structure based on a novel core geometry. 
The core is a conventional 0.002-in., 14-in. cell ex- 
cept that it is disposed at an angle of 45 deg to the 
faces. In this.application, faces are of perforated 
stainless-steel sheet. By special techniques, high- 
temperature-braze joining of faces and core can be 
accomplished without plugging of facing pores with 
excess braze metal. 

By orienting the honeycomb core in proper rela- 
tion to high-velocity gas flow parallel to one face, a 
strong self-aspirating effect is produced. 

One application for such a slant-core honeycomb 
sandwich is an afterburner liner. Cooling air would 
be induced through the permeable facings and into 
the hot blast stream. 

Other areas of interest involve boundary-layer 
control, sweat-type cooling, and fuel combustion- 
chamber structure. 


IN BRIEF, high-temperature brazing tech- 
nology is expanding rapidly. The exam- 
ples given here have shown only a small 
segment of the present-day art. High- 
speed flight at high altitudes demands 
light-weight engines, with the capability 
of operating at high inlet temperatures. 
Limitations of present metallurgical tech- 
nology indicate that turbine cooling or 
high melting materials, such as molybde- 
num, will be used. 

Use of molybdenum is now limited be- 
cause of poor oxidation resistance. Metal- 
lic coatings and cladding hold promise. 
Braze joining of clad materials is a logical 
answer to the assembly problem. 

Cooled buckets permit design to higher 
stress levels and use of sheet-metal com- 
ponents. High-temperature brazing is the 
favored method of joining. 

Heat transfer is the crux of high-speed 
flight. In all cases of heat transfer where 
light weight is a critical factor, use of the 
braze-joining process appears imminent. 


(Paper on which this abridgment is based is available in full in multilith 
form from SAE Special Publications Department, 485 Lexington Ave., New 
York 17, N.Y. Price 35¢ to members; 60¢ to nonmembers.) 
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~ ALUMINUM RADIATORS 


PUTEEDEDEEAAOUUTTUESUOTUDEDEEEEUD TED DEEA UAT CDEEDEE TEETER 


HE all-aluminum radiator is just around the next 

corner ...or around the corner after that. And 
the aluminum-fin-with-brass-core radiator has just 
about arrived. 

Successful designs of both types have turned in 
some service tests which compare satisfactorily with 
standard copper-using units. ... But manufactur- 
ing problems, including equipment changeover, are 
still sufficiently unresolved to put commercial mass 
production probabilities in the future. Particularly 
is this true of the all-aluminum types. 

Necessary maintenance education for dealers and 
repairmen is another retarding factor to immediate 
general use of any type of aluminum radiator. Re- 


pairs can be satisfactorily made, it is agreed. But 


methods successful with conventional materials 
cannot be applied without modification. The fact 
that aluminum melts at about 1200 F as against 
copper’s higher 2000 F, for example, got some ex- 
perimental repairmen into trouble while fixing 
leaks. They were using a solder which melts at 
about 500 F. When they left their torches in one 
spot too long, the aluminum fins disintegrated. 
They found also, that tin-lead solders do not flow 
as well on the tin-zinc surfaces with which they 
were dealing as on tin-lead. 
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Then, too, some leak-repair procedures, found 
successful, call for skilled operators. “Radiator 
leaks can be repaired, one manufacturer reports, 
“by a skilled operator using a small torch and 
brazing wire, or by the use of plastics.” 

The all-important question of maufacturing cost 
seems likely to be resolved on a gradual, rather 
than any immediately absolute, basis—as is the 
case with most new items. Costs of the aluminum- 
brass or composite designs, for example, are likely 
to be less than the all-aluminum designs in any 
early mass production adoptions. This is because 
the aluminum-brass constructions permit use of 
much existing production equipment. And this 
could be the determining factor in giving the first 
mass-production nods to composite designs. 

But nobody is yet quite sure of the ultimate cost- 
performance ratios, even for the aluminum-brass 
types. 

McCord Corp.’s William S. Gale, for example, said 
recently: “In 1955, we began installation of a pilot 
production line to supply our customers with limited 
quantities of composite radiators. Our objective 
was to learn whether the radiators could be made 
in mass production at a cost competitive with con- 
ventional radiators. 
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Table 1—Characteristics of Solders for Brass-Tube, Aluminum-Fin Assemblies 


95% Zn 
Zn 5% A 
Solder 
0.239 
720 
Fair 


0.258 
790 
Fair 


Density, lb per cu in. 
Liquidus Temperature, F 
Coating Evaluation 
Contamination of Solder 

by Brass 
Strength of Soldered Joints 
Relative Corrosion Evaluation’ 


Moderate 
Strong 


Brass-Al Cores A A 
Brass-Cu Cores A A 


Material Cost Factor, % of 


70Pb-30Sn° 29 27 


Moderate 
Strong 


70% Zn 
30% Sn 
Solder 
0.260 
710 
Good 


70% Pb 
30% Sn 
Solder 
0.351 
500 
Excellent 


90% Zn 
10% Cd 
Solder 
0.262 
750 
Good 


Little 
Weak 


Slight 
Strong 


Slight 
Strong 


Cc Cc D 
B B A 


58 72 100 


* This solder combination is commonly used for copper-brass radiator construction and is shown in this table for com- 


parative purposes only. 
> A is highest rating. 
¢For equivalent coating thickness. 
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Performance characteristics are now pretty well known. ..manu- 
facturing problems pretty well identified. Cost—performance 
relationships for mass production should soon be available. 


“Frankly, we don’t yet know whether this is pos- 
sible. But we do know that in order for the sol- 
dered aluminum, brass-tube construction to re- 
place conventional radiators it will have to be 
equivalent in performance and cost less. 

“Tf the costs of using aluminum and copper are 
the same or nearly so, copper would still be pre- 
ferred as the better material in almost every im- 
portant respect except that of weight.” 

To some companies already equipped to produce 
conventional radiators, the composite soldered con- 
struction may have current appeal because: 


e They can forget about internal corrosion, 
since all parts in contact with liquid coolants 
are brass. 


e By replacing copper fins with aluminum, 
about half the weight of the brass-mill prod- 
ucts in the radiator is saved. 


@ Soldering—the traditional method of joining 
in their industry—would not require whole- 
sale replacement of production equipment. 


Soldering, Key to Progress 


The currently advanced state of aluminum fin- 
brass core design rests importantly on the develop- 
ment of soldering fluxes satisfactory for joining the 
fins and tubes. Great progress has been made 
along these lines in recent years. Hundreds of 
possible flux combinations have been tried. 

Listed in Table 1 are some solders which have 
been found satisfactory from the experimental work 
of the last few years; together with some comments 
on their application. Some of these resulted from 
studies originally aimed at developing a noncorro- 
sive soldering flux required to replace the zinc chlo- 
ride used in manufacturing conventional radiators. 

The zinc-tin and zinc-cadmium solders having 
more than 70% zinc seem to be the most satisfac- 
tory for manufacturing aluminum-brass radiator 
designs. 

Some of the fluxes are organic solutions that are 
non-corrosive; some, inorganic salt mixtures which 
are corrosive. Residues of the salt fluxes must be 
removed subsequent to soldering to prevent acceler- 
ation of corrosion of the soldered joints. 

Procedures for furnace-soldering aluminum- 
brass radiator cores are essentially the same as for 
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furnace-soldering copper-brass cores. With the 
aluminum fin construction, however, the times and 
temperatures for coating the brass tubes and for 
soldering the cores must be controlled more closely. 
Otherwise there may be excessive penetration and 
diffusion of the solder into the brass tubes. 
Depending on the solder composition and mass of 
the assembly, baking cycles in one plant making 
aluminum-fin, brass-tube cores vary from about 
one to four minutes at 700 to 800 F. In this case, 
fumes were found to be a real problem because 
of the flux used and the ovens which had been 
satisfactory for conventional radiators had to be 
redesigned to handle the composite design. 


Fin-and-Tube Type Best for Aluminum 


It is pretty generally agreed that the fin-and- 
tube radiator is best adapted to either the alumi- 
num-brass or the all-aluminum unit. Some reason 
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THIS ARTICLE highspots the progress of the 
last few years. It is based on three papers: 


“The Soldered Aluminum-Fin, Brass-Tube 
Radiator” 


by William S. Gale 


McCord Corp 


“All- Aluminum, Brazed, Heat - Transfer 
Equipment” 


by W. O. Emmons 


General Motors Corp 


“Aluminum for Tomorrow's Radiators” 
by J. D. Dowd, D. G. Vandenburgh 


Alcoa Research Laboratories 


E. P. White 


Aluminum Co. of America 
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that this type delivers a maximum heat transfer 
per pound of metal and per unit of frontal area, 
and can also withstand the high internal pressures 
demanded in modern cars. Others say it’s easier 
to make. 

The disadvantages of the continuous-fin type of 
radiator, on the other hand, are thought to be only 
aggravated in the composite aluminum construc- 
tion. 


Manufacturing Problems 


It is generally agreed that careful control of 
manufacturing operations will be essential to mass 
production of high-quality aluminum-fin, brass- 
core radiators. 

Solder bonds of adequate size must be created... 
and the joints between the fins and tubes must be 
of excellent quality. There may be as many as 
30,000 of these joints in the average radiator core 

. . and unless there is excellent bond between 
fins and tubes, the heat transfer is markedly im- 
paired. (A loss of 10 to 25% is said to be not un- 
usual with poor fin-to-tube contact.) 

This problem is emphasized by the wide varia- 
tions in the performance of joints which have been 
observed even with the same solder. These varia- 
tions are believed to be dependent on factors like 
thickness of solder coating of the brass units; the 
joining temperatures; the flux composition; and 
the completeness of flux removal. 

Then there is the problem of making tubes. On 
the conventional radiators, tubes are formed by 
rolling brass strips into a tube of narrow, elliptical 
cross-section. A double-locked seam is formed on 
the narrow edge and the uncoated tube passes 
through a station where molten tin-lead solder 
is applied. This coating is then wiped smooth and 
cooled. 

Wiping techniques have turned out to be critical, 
too, in composite radiator production. A smooth 
but somewhat thickened coating of the tin-zinc 
solder is needed. One maker, concerned about the 
effects of zinc penetration, is using 85/15 brass, 
0.006 in. thick for the tubes. 

This same producer adopted as a core-baking 
flux an aqueous solution of hydrazine compounds 
and their organic derivatives, particularly the 5- 
membered heterocyclic metallic complexes. Used 
in a solution of about 20% concentration, this per- 
formed well and left very little residue. Other 
satisfactory and available fluxes contain zinc hal- 
ides, ammonium halides and possibly stannous 
halides, as well as exalters such as sodium fluoride. 
(Experiments with flux solutions containing sub- 
stantial amounts of alcohol brought an explosion 
which nearly wiped out the whole research engi- 
neering staff.) 

Expansion of the aluminum assembly within the 
clamping frame during baking had a tendency to 
crush the assembly, which would then shrink on 
cooling. As a result, the outside spacers sometimes 
were loosened. 


Aluminum as a Radiator Materia! 


Aluminum fins are being made of 1100 and 3003 
aluminum, and some experimenters strongly rec- 
ommend use of an alclad coating. Others say that 
units tested with such a coating are not convinc- 
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ingly superior to those with the two alloys men- 
tioned. One maker in the latter group finds that 
6 to 7 lb of aluminum does the work of 9 to 10 lb 
of copper in his fin application, even though the 
aluminum is nearly 0.007 in. thick, as opposed to 
0.003 in. for conventional copper fins. 

Aluminum radiator tubes can be expected to have 
a high resistance to a wide variety of coolants, ac- 
cording to Aluminum Co. researchers. While their 
extensive laboratory tests demonstrate a definite 
advantage for an alclad coating on brazed alumi- 
num radiator tubes, limited service tests indicate 
satisfactory performance even from unclad tubes. 

The alclad product used in these tests was a 
composite sheet having a 3003-alloy core with an 
aluminum-silicon brazing alloy on one surface and 
a cladding of an aluminum-zinc alloy on the other 
surface. The aluminum-zinc cladding is anodic 
to the 3003 core and was placed on the water side 
to obtain electrochemical protection. 

Other conclusions from these Aluminum Co. in- 
vestigations indicate that: 


@e Aluminum should be used for all components, 
such as drain valves. If not, other materials 
selected should be compatible with aluminum. 


@ The brazed aluminum radiator will not lose cool- 
ing capacity because of loss of contact between 
fins and tubes .. . because the aluminum-silicon 
alloy joints have a high resistance to corrosion 
in a wide variety of environments. 


e For the most part, exterior brazed surfaces of 
tubes in all-aluminum radiators have offered 
satisfactory resistance to corrosion. 


@ Susceptibility of outside brazed surfaces to local- 
ized attack can be minimized by electrochemical 
protection by anodic fins ... and by selected 
organic coatings. 


Field Service Tests 


Field service tests of all-aluminum radiators 
have been widespread and extensive in recent years. 
In one such test, reported by GMC’s Harrison Rad- 
iator Division, 29 brazed aluminum radiators were 
installed on salesmen’s cars. The cars were located 
in all parts of the United States. They were oper- 
ated in all kinds of weather and on all kinds of 
roads. None of the installed radiators were treated 
or painted, as the aim was an accelerated test to 
reveal weaknesses. 

Of the 29 radiators installed: 


3 are still in service, having accumulated from 
44,000 to 76,000 miles in about 58 months. 
were removed because of accident damage. 
were removed when the car was sold. 
were removed when the anchorage cracked. 
were removed because of tube leaks. 
were removed because a poor weld resulted in 
tank-to-header leaks. 

2 were removed because of an outlet leak. 


Contrary to expectations, tube leaks developed 
from the outside in; not from the inside out. Alu- 
minum corrosion of the pit type was found. 

These three papers are available in full in multi- 
lith form from SAE Special Publications, 485 Lex- 
ington Ave., New York 17, N.Y. Price: 35¢ each 
paper to members; 60¢ each paper to nonmembers. 
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2-Stroke-Diesel Locomotives 


ty sare) 


Ross C. Hill, 


Werner T. von der Nuelll, sicescorci insists ovision 


Based on paper 


PPLICATION of AiResearch T-30 turbochargers to 

Union Pacific’s 2-stroke-diesel locomotives run- 
ning from Omaha, Neb., to the Pacific Coast has re- 
sulted in a definite improvement in altitude per- 
formance. The installation has been accomplished 
without major changes to either engine or locomo- 
tive, and with the introduction of but few additional 
problems. 

Performance 


For comparable conditions of loading and fuel 
flow, the turbocharged engine at sea level delivers 
about 4% more power than the standard engine and 
about 542% more at 4000-ft altitude. 

Extensive tests show that before serious attempts 
are made to increase the engine rating more than 
10%, the compression ratio must be reduced from 
the nominal standard 16/1. 

Fig. 1 shows results with hastily constructed ex- 
perimental manifolding. These show a moderate 
but definite improvement threughout the range of 
engine loads. 


Turbocharger and Installation 


The T-30 turbocharger used on these locomotive 
engines is shown in Fig. 2. It consists of a centrifu- 
gal compressor and a centripetal turbine, uses en- 
gine oil for lubrication, and requires no water cool- 
ing. There is one turbocharger for each four cyl- 
inders, or four units per engine. 

By removing the exhaust collectors of the stand- 
ard EMD 16-567C engine, the space required for the 
turbochargers was made readily available. The 
turbocharger installation on top of the engine (as 
compared to the four collectors of the standard en- 
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“Railroad Experience with 
Turbocharged 2-Stroke-Cycle Diese! Engines, 


Are 


Successfully 


Turbocharged 


Garrett Cort 


a Turbocharged 2 2-Cycle Diesel Engine,” by Hill, and “Notes on 


" by von der Nuell 


}800 


% 
° 
° 


ENGINE HORSEPOWER - UNCORRECTED 


nae 
ede td 


900 


ENGINE SPEED RPM 


Fig. 1—Power output of turbocharged engine compared with that of 
standard engine. 
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Fig. 2—AiResearch T-30 turbocharger consists of centrifugal compres- 
sor and centripetal turbine. 


-_ 


Fig. 4—Interior of blower case that failed during operations. 


gine) did not impose additional mounting loads on 
the engine casing. 

The exhaust gas from the four units is collected 
into the two existing exhaust stacks projecting 
through the locomotive roof, although this arrange- 
ment has an undesirable high-pressure loss, re- 


stricting the benefits of turbocharging. The four 
turbochargers operate in a “free-floating” manner, 
with no controls in air gas ducts. 

For the experimental program, the standard en- 
gine air filters were not retained since, with the 
panel filters in the sides of the locomotive body, in- 
take air contamination was not feared. Inside the 
locomotive body, air entered the turbochargers 
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Fig. 3—Four AiResearch turbochargers and intercoolers were installed 
on EMD 16-567C diese! engine for Union Pacific locomotive. 


Fig. 5—Failed blower rotor. 


through calibrated bell-mouth-shaped inlet ducts. 
On the discharge side, the compressed air was col- 
lected in two parallel manifolds running along the 
top of the engine. 

Naturally, the Roots blowers remained on the en- 
gines and, in order to keep air temperature to the 
engine as low as possible, charge-air intercoolers 
were attached to the inlet flange of the blowers 
(Fig. 3). These heat exchangers were also experi- 
mental, being built of aluminum with finned-plate 
core, using engine cooling water as the heat sink, 
with this heat rejection amounting to a maximum 
of only 6% of the engine heat rejection. The maxi- 
mum pressure drop on the charge-air side of the 
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heat exchanger was 0.5 in. of Hg; 2-psi pressure drop 
was observed on the water side. 


Operating Problems 


After standing tests at various altitudes up to 
4,000-ft, the test locomotive was placed in helper 
service out of San Bernardino, Calif. 

During the entire time of testing and rail opera- 
tion, no mechanical or function trouble occurred in 
the turbocharger units themselves. After close to 
2000 hr total running time, they were fully disas- 
sembled and thoroughly inspected dimensionally. 
Everything was found to be in excellent condition, 
with no indication of distress or wear. There were a 
few small knicks on two turbine blades, resulting 
from engine piece going through. In radial turbine 
wheels, such damages, sometimes not just small in 
size, cause little, if any, concern. They are usually 
not even discovered in operation, and are just 
smoothed out at overhaul periods. The trouble-free 
operation of the turbochargers could be expected 
because, in this application, the operational speed of 
the turbochargers always stayed below 75% of rated 
speed for continuous duty, and the temperature of 
the exhaust gas never got closer than within about 
300 deg of rated maximum for these turbochargers. 

After about five trips in service, however, the 
Roots blowers failed. Inspection showed that the 
aluminum rotors rubbed on the case at the inlet, due 
te differential expansion. Rotor length expansion 
also caused rubbing at the end opposite the thrust 
bearings. As an expedient, the rubbing was elimi- 
nated by turning down the rotor diameter and 
shimming the thrust bearing end of the rotors. 
Blower clearances on the standard engine are very 
sensitive and have been increased between the B 
and C model engines. Fig. 4 shows the interior of a 
failed blower case and Fig. 5 shows one of the rotors 
that failed. 

While the locomotive was out of service to cure 
the blower problem, the two oil control rings on the 
piston skirts were replaced by standard compression 
rings and the oil drain holes plugged. This reduced 
air leakage to the crankcase slightly but was disap- 


pointing because of excessive lube oil consumption. 
The unit was again assigned to helper service and 
performed very creditably except for the excessive 
oil use. 

It was then learned from the builder that a large 
part of the air leakage could be traced to the blower 
shaft seals. These were reversed and the crankcase 
pressure dropped to a respectable figure. Develop- 
ment of a double-lip seal is under way. 

At the same time a new type of oil control ring 
was tried. This ring in the top oil ring groove of the 
skirt had a triangular section and was forced 
against the cylinder by a helical spring expander. 
The new ring was too severe and resulted in scoring 
after 5 hr of load test. Since then a standard com- 
pression ring in place of the top oil control ring with 
ring groove drain holes plugged has proved satis- 
factory. 

Throughout the experimental period the exhaust 
stacks were troublesome because of cracking and 
expansion joint leakage. 

A new set of manifolding for application to three 
units is under construction. This will be a con- 
stant-pressure system with a single tubular exhaust 
collector feeding all four turbochargers. Energy 
recovery in exhaust stacks will be improved and the 
system will be cleaned up generally for better flow. 
Initially, one unit will be equipped to take engine 
air from outside the hood. This should show some 
gain over standard units, which force the engine to 
breathe a restricted flow of preheated air. 

During the test runs it was observed that noise 
level was noticeably less both in the cab and outside 
the locomotive. Engine men were favorably im- 
pressed with this result and were surprised that no 
“turbo whine” was heard. At the normal injector 
rack settings there was noticeably less exhaust 
smoke. This was especially remarkable during en- 
gine acceleration, when the four small turbocharg- 
ers responded more rapidly than the standard en- 
gine and much more rapidly than engines equipped 
with large single turbochargers. 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special Pub- 
lications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 


Our Business Aircraft Fleet 


@ Today, the business aircraft fleet numbers 23,000, a civil air armada many 
times larger than all combined domestic airlines—which maintain an active 


fleet of approximately 1250 airplanes. 


To illustrate its mobility, businessmen representing every type of business 
last year flew an estimated 4,300,000 hr as compared with the 3,200,000 hr flown 


by the nation’s airlines. 


These 23,000 airplanes arrived at and departed from 


more than 7000 U.S. airports of every size and type, in comparison with approz- 
imately 550 cities served by the airline fleet. 


—Dwane L. Wallace 
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Aircraft need for greater brake 


Capacity in smaller envelope leads to.. . 


HE advent of the jet airplane with its high land- 

ing speeds and the demand to cut down wheel 
and brake space, long ago made apparent that 
organic friction materials would not suffice. 

Some idea of the magnitude of the problem is 
illustrated by Fig. 1. In 1936, we were hard pressed 
to design a brake energy capacity of 1500 ft-lb/sq 
in. of wheel, brake, and tire envelope area. By 
1950 the figure had risen to 10,000 and since then 
has jumped to 50,000 in some current designs. 
These increases have been realized by improving 
wheel, brake, and tire design; using space more 
efficiently, and employing better materials, among 
them cerametallic linings. 

In 1945, we asked manufacturers of friction mate- 
rials for aircraft brakes to develop a material re- 
placing organic resins and binders with inorganic 
materials which would not deteriorate at temper- 
atures under 2000 F. Laboratory tests with organic 
materials had proved to us that lining wear was 
not a linear function of work done, as widely be- 
lieved, but a function of flash and soaking tem- 
peratures resulting from work done. Slightly less 
than 20% of wear resulted from work done, 40% 
came from flash surface temperatures, and the 
remaining 40% from the soaking temperatures 
after the brake stop had been completed. From 
this it was concluded that a material which could 
operate continuously at temperatures in excess of 
flash and soaking temperatures without deterior- 
ation would mean longer material life. 

The makers of friction materials thought the 
use of inorganic or ceramic material unsound. 
They had tried additions of such elements with un- 
satisfactory results. The materials were basically 
brittle and low in strength, and usually galled or 
scored the opposing surface. Convinced that our 
idea might still have possibilities, we undertook an 
exploratory program. 

Small annular test buttons were made from such 
materials as plaster of paris, transite, fire clays, 
fire clay cement, silica sand, and cinders. The 
brittleness and low strength of which we had been 
warned proved true. Generally speaking, all such 
materials had a low thermal shock resistance. We 
learned that we could not rely on ceramics to 
withstand the imposed mechanical stresses; some 
sort of metal container had to carry the torque 
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Cerametallic 


loads. Even this did not relieve cracking due to 
thermal shock and a metallic matrix had to be 
added to strengthen the body of the friction mate- 
rial. 

The original research program and. later exten- 
sions of it leading to development of Cerametalix 
lining, has been based on the following theories: 


@ Ceramic bodies are inherently weak and brittle 
and must embody some mechanical means to attain 
required strength. 


@A metallic matrix is required to support the 
ceramic bodies and to conduct heat away from the 
rubbing surfaces. 


@ The ceramic bodies would be used for the fric- 
tion element as well as for partially insulating 
the metallic particles to protect them under very 
high surface temperatures. 


@ The physical combination of metals and cer- 
amic was needed for ideal wearing surface. 


We believe the real secret in producing a cera- 
metallic friction material lies in forming a proper 
spinel on the surface. Ingredients and techniques 
used to form this hard spinel surface and to main- 
tain it in a thin layer largely govern the produc- 
tion of a usable material. 

A good friction material should have, 
opinion, the following nine properties: 


in our 


1. Adequate mechanical strength through all op- 
erating temperatures. 


2. Temperature and thermal shock resistance. 


3. High heat absorbing capacity, that is, high 
specific gravity, specific heat, and thermal conduc- 
tivity. 

4. High and consistent coefficient of friction. 

5. Low wear rate. 

6. Smooth engaging characteristics. 


7. Compatibility with mating surface (minimum 
galling, wear, or heat checking). 


8. Non-fusibility with opposing surface. 
9. Non-combustibility. 
Cerametalix lining minimizes the strength prob- 
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W. H. DuBois, Bendix Products Division, Bendix A 


Based on paper “Cerametallic Frictior 


Friction Material 


lem by design (Fig. 2) and by use of metallic matrix 
materials. The restraining member minimizes the 
strength necessary in the friction material and al- 
lows use of materials such as ceramic friction pro- 
ducing additives which normally weaken the mate- 
rial and cause brittle failure. Since the metallic 
matrix forms around the ceramic grains and re- 
tains them in a friction producing position, its 
strength is not permanently destroyed by high tem- 
perature, and it cooperates with the ceramic so 
that high temperature strength properties of the 
composition are superior to the metal alone. 

Metal-ceramic friction materials in general tend 
to have a decreasing coefficient of friction with 
repeated applications, due to formation of a glaze 
on the surface. This glaze affects all of the fric- 
tion properties, but it is particularly desirable in 
reducing wear of the friction article. Control of 
the glaze composition of properties has been a 
major factor in Cerametalix development. Com- 
positions have been developed which will promote 
glaze formation and control its effects on friction 
properties for most of the conditions encountered 
in clutches and brakes. The wear rate is also con- 
trolled to a large extent by the amount of ceramic 
material incorporated in the lining. 

One of the most essential properties of a high 
temperature friction material is the absence of 
welding or fusing to the opposing surface, regard- 


High ceramic content 
impart this 


less of overload or abuse. 
and good heat resisting properties 
property to Cerametalix. 


(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special Pub- 
lications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 
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WHEEL CAPACITY LBS/iIN? ENVELOPE 


Fig. 1—This illustrates the demand for ever greater wheel and brake 
capacities in smaller envelopes which spurred the development of 
Cerametalix friction material. The line diagram represents the cross 
sectional area of a wheel, brake and tire. 


Fig. 2—Design and the use of metallic matrix materials minimize the strength problem in Cerametalix linings. 
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AGMA Proposes New Formula 


proposed formula for calculating strength of 
A gear teeth introduces seven new factors into the 
long-used Lewis formula. The factors account for 
knowledge developed since the formula was orig- 
inated. 

The new formula can be applied to spur, helical, 
herringbone, straight bevel, spiral bevel, or hypoid 
gears. It can easily be modified to incorporate more 
precise computations, new test data, advanced 
analyses, and concepts derived from improvements 
in our understanding of gear applications. 

The proposal, set forth in the Proposed Tentative 
AGMA Standard Rating (225.01), is the work of the 
Gear Rating Coordinating Committee of the Amer- 
ican Gear Manufacturers Association. An AGMA 
publication titled “Coordinated Rating for the 
Strength of Gear Teeth” by Wellauer, Dudley, and 
Coleman details the derivation and background of 
the formula. 


Basis is Still Bending Tensile Stress 


The Committee studied the effects of the tensile 
stress caused by the bending moment of the tangen- 
tial load, the compressive stress caused by the radial 
load component, and the combined stress formed by 
the shear and the tensile stresses. These studies 
indicated that, as Lewis had theorized, bending ten- 
Sile stress is the maximum for almost all practical 
combinations of gear teeth. Therefore, it was 
adopted for the standard formula. The studies in- 
dicated also that maximum loading applied low on 
the tooth profile in conjunction with high pressure 
angles needs special design analysis and considera- 
tion of the combined shear tensile stresses. 

The Committee retained the Lewis assumption 
which is still apparently the best available for the 
computation—that the tooth-shaped beam can be 
simulated by a parabola tangent to the tooth profile 
at the most highly stressed section. A parabola is 
a beam of “constant stress” when loaded with a 
tangential force applied at the vertex. Such a pa- 
rabola has the same stress in the outer fibers at all 
the transverse sections. Actually, the gear-tooth 
shaped beam is stressed less than the parabola ex- 
cept at the point of tangency, where the stresses 
are theoretically identical. 
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For the tangential component of load applied at 
the vertex, Lewis arrived at the formula: 


W = SFpy (1) 
Where, S=bending stress 
F = face width 
p= circular pitch 
y 


Lewis factor 


AGMA Proposal 


The AGMA derived an equation for bending ten- 
sile stress which includes three groups of terms, one 
concerned with the load, the second with tooth size, 
and the third with stress distribution: 


WK, Py K&,, 


Wee et, oe 


W,=transmitted tangential load 
K,, = overload factor 
K,.= dynamic factor 
Py 


Tooth diametral pitch 
Size F = net face width 


Stress K., 
Distribution K 


= size factor 
m= load distribution 
J =geometry factor 
The relation of calculated to allowable stress is: 
. a 8,K, 
‘= KK, 

The resulting equation for allowable tangential 
load is: 
ee sy ae J ‘ K I 

" K, P, K.K,, K,Ky, 

The similarity between the AGMA and Lewis 
equations allowable load is apparent. The terms S 
and s,, F and F, P, and 1/p, and Y and J have simi- 
lar connotations. But seven additional factors, K,, 
K,, K,, K,,, K,, Kp, and K,, appear in the AGMA 
formula. 


W, = 


The Seven Factors 


Here’s why AGMA added the seven factors to the 
Lewis formula: 


The overload factor, K,, accounts for the magni- 
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for Gear Tooth Strength 


E. 5, Wellauer, Assistant Chief Engineer, The Falk Corp 


tude and partially the frequency of application of 
the overload typical for particular applications of 
driver-driven machine combinations. Where pos- 
sible, it should be established on the basis of field 
experience. Table 1 gives typical values for the 
overload factor, derived from the 20 years of field 
experience behind the AGMA durability ratings for 
gears. In the absence of field experience with an 
application, factors chosen from the table or from 
actual horsepower or torquemeter readings can be a 
guide to selection of overload factor. 


The dynamic factor, K,, recognizes that the rota- 
tion of the gears imposes an additional load caused 
by dynamic effects. Its magnitude is influenced by 
tooth spacing and profile errors, pitch line speed and 
rpm, inertia of pinion and gear, transmitted load 
per inch of face, and tooth stiffness. 

Dynamic factors typically fall between 0.35 and 
1.00. Experimental determination of the factor is a 
complex process dependent on strain gages and 
other modern instrumentation. 


The size factor, K,, reflects non-uniformity of ma- 
terial properties. It depends primarily upon pitch 
of teeth, diameter of parts, ratio of tooth size to 
diameter of part, face width, area of stress pattern, 
ratio of case depth to pitch, and hardenability and 
heat-treatment of materials. 

Perhaps the size effect is a reflection of the statis- 
tical probabilities of encountering a weak spot. 

For high quality materials heat-treated by the 
best techniques, very little size effect is obtained. 
That is, the size factor is about 1. However, factors 
for fine pitch bevel gears may be as high as 2. This 
undoubtedly reflects the greater strengthening ef- 
fect that case carburizing has on the finer pitches. 


The load distribution factor, K,,, depends on mis- 
alignment of axes of rotation, alignment errors due 
to tooth inaccuracies, and elastic deflection of shafts 
and bearings under load. 

Errors in cutting gear teeth, excessive elastic de- 
flections, or high bearing clearances can be great 
enough to cause less than the full face width to con- 
tact. Or, even where the full face width contacts, 
there may be non-uniform loading. 

It is possible to calculate the load distribution fac- 
tor, given (1) the amount of face width working 


MARCH, 1957 


KA 


Based on paper “What Do Calculated Gear Stresses Mean? 


under different amounts of misalignment, (2) the 
misalignment, (3) a stiffness constant, and (4) the 
transmitted tangential load. The factor tends to lie 
between 1 and 4. 


The geometry factor, J, is similar to the Lewis 
form factor in that it evaluates tooth shape. It re- 
cognizes that the ordinary gear tooth is a stub beam 
with varying widths. Loadings close to the root of 
stub beams are not easily analyzed by existing stress 
formulas. 

The Lewis formula assumes a simple bending 
stress system. Actually a complex combined stress 
system is present, which has fairly high stress con- 
centrations and responds to dynamic effects as al- 
lowed by the elastic flexibility of the system. 

Therefore, the geometry factor for the proposed 


Table 1—Recommended Overload Factors, K, 
Character Of Load On Driven Machine 


Moderate Shock Heavy Shock 


1.25 1.75 
1.50 2.00 
1.75 2.25 


Character Of 


Power Source Uniform 


1.00 
1.25 
1.50 


Uniform 
Light Shock 
Heavy Shock 


Table 2—Life Factors, K;. 


Number 
Of Cycles 


1,000 
10,000 
100,000 
1 million 
10 million 
100 million 


Spur And Helical Gears Bevel Gears 
300 Bhn Case Carburized Case Carburized 
3.2-3.6 2.6 4.6 
2.5-2.4 2.0 
1.8-1.6 1.5 
1.4-1.1 1.1 
1.0-1.0 1.0 
0.8-0.8 0.8 








* FACTOR OF SAFETY 


SURVIVAL 


S. AT X% SURVIVAL 





S. AT 99% 


RATIO 





100 
X PERCENT SURVIVAL AT 10’ CYCLES 


° 20 40 60 80 


Fig. 1—Factor of safety versus proportion expected to survive 10,000,000 
cycles. This factor gives the designer a chance to design for maximum 
safety or—when required by economic or technical reasons—to design 
for a calculated risk. 


AGMA practice evaluates the shape of the tooth, the 
position at which the most damaging load is applied, 
stress concentration effects, and the sharing of load 
between one or more pairs of teeth. 


The life factor, K,, adjusts the allowable stress 
for the required number of cycles. Typical values 


appear in Table 2. Data on which life factors may 
be based have been published. 


The factor of safety, K,, is introduced in the 
AGMA strength equation to give the engineer an 
opportunity to design for maximum safety or—when 
required by economic or technical reasons—to de- 
sign for a calculated risk. It is employed not to 
cover ignorance but to accommodate modern no- 
tions regarding probable percentages of failures. 
Fig. 1 shows a proposed general range and specific 
values for helical gears. 


The temperature factor, K,, allows for the tem- 
pering effect on the material and the dimensional 
distortions which heat may produce. For most spur 
and helical gears, if the maximum oil or gear blank 
temperatures do not exceed 250 F, the factor is gen- 
erally taken as 1.0. In some instances when case 
carburized gears operate above 160 F, a value greater 
than 1.0 is required. For those cases, the bevel gear 
formula (temperature factor equals the sum of 460 
and the operating temperature of cooling oil in de- 
grees Fahrenheit divided by 620) is a good guide. 


Significance 


Application of the proposed rating formula shows 
that major differences in capacity can result from 
the small differences in accuracy normally encoun- 
tered in and between production runs. 

To the engineer involved in gear testing, this 
should indicate that considerable scatter can result 
in test results unless the range of accuracy toler- 
ances is maintained within narrow limits. 


(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special Pub- 
lications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 


MAKE—or—BUY Questions... 


. sometimes require extensive analysis; sometimes can be resolved by application 


of standard formulas. 


B. R. Zitner, 


ased on talk 


LMOST every make-or-buy question should be 

decided on the basis of which alternative will 
yield the greater profit. This basic approach holds 
whether: 


a. A substantial investment is required—and, 
consequently, a thorough analysis is justified 
or 
b. The problem involves merely a small part 
which goes into an assembly. 


But the specific steps leading to a final decision 
should be quite different—because the specific prob- 
lems are quite different. 
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made at Cost Reduction Programs panel of an SA 


pe- Union 


Big Investment Questions 


When management is asked to invest large sums 
in buildings, equipment, and tooling, it wants (and 
needs) to have answers to questions like these: 


* What total investment will be required? 

* What annual cost savings can be expected? 

*On what items will costs be increased? 

* What return can be expected on the money in- 
vested? 


When lending money on a mortgage, in other 
words, management wants to get its money back, 
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plus a specified minimum return for the use of that 
money. A greater return can be regarded as so 
much gravy. 


Usable Formulas 


The most widely-known approach to the make-or- 
buy problem developed in recent years is the M.A.P.I. 
formula, developed by the Machinery and Allied 
Products Institute. This formula specifically is 
aimed to evaluate the economics of replacing equip- 
ment. But it may be used also to evaluate almost 
any alternative where an investment is required. 

A. O. Smith Corp., which requires a specified mini- 
mum return on all new investments, has developed 
its own formula to produce that result. 

A third approach is the “Profitability Index,” de- 
veloped by the Food Machinery and Chemical Co. 
This procedure analyzes the flow-back of cash after 
taxes which can be expected from any investment. 
Then it computes the “Profitability Index” as the 
yield on an annuity equal to the amount of the in- 
vestment. This procedure has several specific ad- 
vantages: 


1. It is applicable to all types of investment, pro- 
vides a basis for comparison; 


It takes into account the effect of depreciation 
and income tax on profits. (Depreciation has 
no direct bearing on return on investment 
other than its effects upon income taxes.) ; 


It takes into account the TIMING of capital 
investments, expenses, and savings to the com- 
pany. 


None of these plans, however, eliminates the need 
for good judgment. Neither do they eliminate the 
risk of obsolescence, nor of later availability of new 
or better methods. 


How to Make Routine Decisions 


To make the smaller, routine decisions, at least 
four factors should normally be considered. At one 
ceramics plant, for instance, where price alone does 
not determine the make-or-buy decisions, the fol- 
lowing steps are taken: 


COST: Quotations from venders are obtained on 
parts which may be purchased. These are compared 
to the company’s own costs. ... This checkup is 
done periodically on parts which, the company 
knows from experience, it usually can make cheaper 
than it can buy. But quotes are always obtained 


from places where, from past experience, the com- 
pany knows it can usually buy cheaper than it can 
make. 


CAPACITY: When manufacturing capacity is 
scarce within the company—and the volume does 
not appear sufficient to justify purchasing addi- 
tional equipment, this company buys. (For ex- 
ample: It usually buys certain screw machine parts 
of the type which are less suited to its particular 
machines. If, however, its own plant capacity is not 
being used, it will bring those parts back into its 
own shop to absorb overhead.) 


TYPE OF EQUIPMENT: This company will buy 
when the projected volume isn’t large enough to 
warrant investment in equipment not already in the 
plant. 


PROCESS KNOWLEDGE: This company buys 
when it lacks the process knowledge necessary to 
produce the part under study. 


Always Visits Vendors 


“When we consider buying,” one company execu- 
tive says, “we visit the shops of suppliers who think 
they can supply the part at less than our cost. We 
survey their shops, equipment, and tooling. We 
have to convince ourselves that he can meet our re- 
quirements as to quantity and quality. Also that he 
can produce at the cost quoted. 

“If we have serious doubts, following any given 
survey visit we either take the business elsewhere— 
or make the part ourselves. 

“We also use discretion and care lest outside shops 
become a source of information for our competi- 
tors.” 


(The report on which this article is based is avail- 
able in full together with reports of seven other 
panels of the 1956 SAE Tractor Production Forum. 
The complete report (SP-316) is available from SAE 
Special Publications, 485 Lexington Ave., New York 
17, N. Y. Price: $1.50 to members; $3 to nonmem- 
bers.) 

(Panel members: R. M. Bruesewitz, Power Prod- 
ucts Corp., leader; R. A. Dimberg, Allen-Bradley Co., 
secretary; F. M. Hunt, Evinrude Motors Division of 
Outboard Marine & Mfg. Co.; Carl Rasmussen, Wau- 
kesha Motor Corp.; B. R. Zitner, Globe-Union, Inc.; 
Roger Hubbel, Allis-Chalmers Mfg. Co.; and N. J. 
Kimber, Wagner Iron Works.) 


Atomic Bottlenecks 


= Progress in the development of automotive nuclear heat engines depends to a 
major extent on developing new types of reactor fuels, new types of nuclear re- 
actor containers, new types of coolants and working fiuids for heat engines, 
and new types of materials for biological shields and other components. 


—F. L. Schwartz and H. A. Ohlgren 
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How to Regulate 


Carl C. Saal 


Table 1—Uniform Vehicle Code (Sec. 12-302)—Performance Ability of Brakes 


Vehicle 
Stopping 
Distance®, 
ft 
Passenger Vehicles, Not Including Buses 25 
Single-Unit Vehicles with Manufacturer’s Gross Vehicle Weight Rating 
of Less Than 10,000 Lb 30 
Single-Unit, 2-Axle Vehicles with Manufacturer’s Gross Vehicle Weight 
Rating of 10,000 Lb or More 40 
All Other Vehicles and Combinations with Manufacturer’s Gross Vehicle 
Weight Rating of 10,000 Lb or More 50 


Deceleration, 
ft per sec 
per sec 


17 


14 


14 


14 


Equivalent 
Braking Force, % 
of vehicle or 
combination weight 


53.0 


43.5 


43.5 


43.5 


* Vehicle stopping distance: The distance traveled between the point at which the driver starts to move the braking 


controls and the point at which the vehicle comes to rest. 


Fig. 1—Uniform Vehicle Code requirement compared with vehicle stopping distances of passenger cars and loaded commercial vehicles operated in 


everyday traffic. 
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Vehicle Braking Ability 


RACTICAL procedures for regulating braking abil- 
ity of all types of motor vehicles might be set up 
in three steps: 


1. Propose a model stopping ability regulation that 
provides for the maximum safety of operation with 
avoidance of undue requirements for the operators 
and manufacturers of motor vehicle equipment. 

2. Get the new brake code adopted by the states 
and to make certain that standard testing require- 
ments are clearly specified. 

3. Obtain adoption of an effective enforcement 
program in each state. 


Stopping Ability Regulation 
A model stopping ability regulation has now been 
developed and incorporated in the Uniform Vehicle 
Code. It is given in Table 1. 
The requirements were originally developed by 
the Bureau of Public Roads after a broad research 
program on vehicle brakes had been carried out 
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YAY 


with the help of both government agencies and in- 
dustry. The report' issued by the Bureau was then 
reviewed by a Brake Subcommittee of the National 
Committee on Uniform Traffic Laws and Ordinances. 
This group recommended that the requirements set 
forth in this report be adopted. The parent com- 
mittee did so, including them in the consolidated 
Uniform Vehicle Code.’ 

The basis for the selection of values for vehicle 
stopping distance is shown in Fig. 1. The selected 
values are definitely reasonable except possibly for 
group V vehicles, which appear to be penalized. 

These 5- and 6-axle combination units must be 
well maintained and in some cases major repairs will 


| “Braking Performance of Motor Vehicles,” by C. C. Saal 
and F. W. Petring. Pub. by U. S. Government Printing 
Office, Washington 25, D. C. Price: 55¢. 

2 Uniform Vehicle Code. Revised 1954. A consolidation 
and rearrangement of Acts I-V heretofore published sepa- 
rately. Pub. by National Committee on Uniform Traffic 
Laws and Ordinances, Washington, D. C. 
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Fig. 2—Variation of average vehicle stopping distances with gross weight for commercial vehicles selected from service. 
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be necessary, in order for these vehicles to meet the 
requirement. However, the results contained in Fig. 
2 indicate that the 50-ft stop can be met with rea- 
sonable maintenance and repair. In order to lower 
the requirement for this group it would have been 
necessary to split the combination units into.two 
classes. Otherwise, a requirement (say 60 ft) for all 
the combination units would have permitted 3- and 
4-axle combination units to operate with unsafe 
brakes. 

The requirement for deceleration or equivalent 
braking force was retained at 14 ft per sec per sec, 
except for passenger cars. Here, the requirement 
was raised to 17 ft per sec per sec to be commensur- 
ate with the stopping capabilities of passenger cars. 
The rate of 14 ft per sec per sec is practical in view of 
the observed performance of commercial vehicles, 
especially considering the characteristics of the 
existing brake testers. 


Recommended Testing Requirement 


The manner in which the performance require- 
ment will be enforced is extremely important if con- 
fusion and unfairness are to be avoided. Based on 
the results and conclusions of the Bureau of Public 
Roads report and experience gained in the system- 
atic testing of about 7000 vehicles of all types, the 
following specific testing requirements are recom- 
mended: 


1. Deceleration shall be measured with an inertia- 
type portable decelerometer, braking force with a 
drive-on-and-stop type of tester or brake chassis 
dynamometer (roller-type tester), and vehicle stop- 
ping distance with the gun method or a device that 
measures within +...% of the gun method. 

2. Road testing shall be conducted on a substan- 
tially level (not to exceed +1% grade), dry smooth, 
hard-surfaced road, that is free from loose material 
and that has a coefficient of friction of not less than 

The driver shall stop the vehicle from a speed 
of approximately 20 mph in the shortest possible 
distance and in the customary manner, using the 
service brakes only. A means for accurately meas- 
uring vehicle speed to within + ...% shall be used in 
connection with measuring vehicle stopping dis- 
tance. 

3. Stops in the inspection station shall be made 
with a test driver from an initial speed that is within 
the range of .. .mph to... mph, and from the high- 
est possible speed in the case of commercial vehicles 
with power braking systems. 


4. To meet the requirement, a minimum of... 
stops and a minimum of... min between stops shall 
be permitted. 

5. Portable decelerometers shall be located as near 
the center of gravity of the vehicle as practical. 

6. Tests conducted with inertia-type brake testers 
shall be invalidated if there is a sudden increase in 
braking force near the end of the stop. 

7. Buses while in actual operation in public serv- 
ice, regardless of whether passengers are being car- 
ried, shall not be required to submit to brake tests. 

8. If practical, public-service and school buses 
(not in the service of the public) and property-car- 
rying vehicles shall be tested in a loaded condition. 
Because of the difficulty in obtaining and loading 
suitable test weights, the testing of buses in a loaded 
condition must practically be limited to special tests 
of a very small sample of any fleet. The testing of 
loaded property-carrying vehicles in inspection sta- 
tions may also prove impractical except in special 
cases because of loading difficulties. 

9. Property-carrying vehicles loaded in a manner 
that might result in injury to persons, equipment, or 
load shall be excused from test until a later date to 
be designated by the enforcement officer. 


Recommended Enforcement Program 


A practical approach to the formation of a satis- 
factory enforcement program is outlined in Table 2. 
This table has been developed from a consideration 
of the following points: 

1. The operation of inspection stations is the only 
feasible means for the brake testing of all vehicles 
licensed in a state or its subdivision. This is true 
because road testing with either a test wheel or de- 
celerometer requires so much time that only a spot 
checking of either passenger cars or commercial ve- 
hicles is practical. 

2. The effectiveness of the brake testers which 
measure braking force or deceleration in the testing 
of vehicles other than passenger cars or very light 
trucks either on the highway or in an inspection 
station is very questionable. Spot checking of com- 
mercial vehicles on the highway for vehicle stopping 
distance is therefore highly desirable. 

3. The brakes of commercial vehicles, because of 
their greater annual mileage and greater weight in 
proportion to engine braking, require more frequent 
attention, another reason for spot checking those 
vehicles on the highway. 


Table 2—Recommended Brake Performance Requirement Enforcement Programs, in Order of Effectiveness 


Methods of Inspection® 
je mpeccmmcmmaneaa 


ee ee 
Other Commercial 
Vehicles” 
rn, 
Station Highway 
Inspection Spot Check 


Passenger Cars and 
Very Light Trucks 
meanest screenees nti sateee RE 


Station Highway 
Inspection Spot Check 


Alternate A D 
Alternate B 

Alternate C D 
Alternate D D 
Alternate E D 


*B=braking force test; D=deceleration test; S=vehicle stopping distance test. 
> Except buses in the service of the public. 


Alternate Programs, in Order of 
Effectiveness 
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ls Being Adapted 


To Increasing Temperatures 


ONTINUED development work is providing man 

with necessary preventive and compensatory 
means to overcome the four chief barriers to his 
ascent into ever higher altitudes. These chief bar- 
riers are in the areas of: 


e@ Reduced barometric pressure 
@ Velocity 

@ Vision 

@ Radiations 


Reduced Barometric Pressure 


The most significant effect of reduced barometric 
pressure is the reduction in partial pressure of oxy- 
gen. If that concentration drops below a minimum, 
living processes deteriorate. 

Historically, man’s adjustment to reduction in 
oxygen pressure at altitudes has proceeded along 
the following course: 

Oxygen could be demanded from a gaseous source 
by a pipe-stem arrangement which would increase 
the percentage of inspired oxygen as the breather 
desired. A long standing altitude record was reached 
by this method. This was refined by the develop- 
ment of masks to obviate the undesirable features of 
the pipe-stem. 

Because the demand might become excessive re- 
quiring an unreasonable amount of gaseous oxygen 
to be carried in the airplane, attention was directed 
to providing an automatic means by which the per- 
centage of oxygen could be increased in accordance 
with the relative deficiency at increasing altitude. 
This resulted in the diluter-demand type of equip- 
ment. 

When flight altitudes began to exceed the alti- 
tudes at which 100% oxygen upon demand was in- 
adequate, the pressure-breathing type of equipment 
came into being. This provided for an additional 
5000 ft. As still higher altitudes were anticipated 
methods of pressurizing the cockpit have been de- 
signed and constructed. 
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John R. Poppen, M.D., us sow ‘ve: 


Excerpts from paper “Man's Adaptation to Increasmg Altitude.” 


One feature of reduced pressure at altitude which 
presents a barrier apart from the reduction of oxy- 
gen pressure, per se: when the total pressure is re- 
duced to a value below that at which gases will 
continue to remain in solution in the fluid blood, 
boiling will occur. This destroys the hydraulic func- 
tional capacity of the blood and eauses vacuolation 
in the tissues. 

This can only be met by preventing reduction of 
total pressure below this level. It has become tradi- 
tional to consider this reduction to occur at 63,000 ft. 

Another significant feature is the sudden reduc- 
tion of pressure. This is called “explosive” decom- 
pression. If the body is suddenly exposed to decom- 
pression of significant amplitude two physical forces 
become active: the oxygen pressure is suddenly re- 
duced and gases contained in the body rapidly ex- 
pand. The former can be somewhat prevented by 
providing for a high level of oxygen saturation in 
advance of and during the event. 

The rapid expansion of gases in the body can 
produce irreversible damage by rupturing body tis- 
sues, particularly in the lungs. This will be seen in 
damage to the lungs if the expanding gases cannot 
escape through the air passages. 

Adaptation to reduced pressure and temperature 
changes at altitude can be accomplished by provid- 
ing an artificial environment (a pressurized cabin) 
in which: 


1. Oxygen pressure can be preserved, and 
2. Temperature and humidity can be maintained 
at levels consistent with the flier’s needs. 


But this pressurized cabin and its components 
must be reliable! Such realistically reliable cabins 
can completely obviate the need for carrying addi- 
tional oxygen and furnishing cumbersome personal 
equipment. 

When our altitudes exceed those at which air is 
available for compression to furnish pressurization 
and ventilation, we will be required to take with us 
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the required components. These requirements can 
be reduced to oxygen alone which can be provided 
in liquid form. Undesirable accumulations of the 
products of living can be disposed overboard. This 
means, in substance, that we can surmount the alti- 
tude barrier even to those outside the earth’s at- 
mosphere. 


Velocity 


Speed, velocity, per se, has no physiological sig- 
nificance. It is only when velocity changes in vector 
or magnitude that it becomes significant. 

There is, however, one very important corollary of 
speed. Flight requires that the flier be aware of 
where he is, where he is going and what he should 
know to make correct decisions about his actions. 
In this respect man has a finite impediment. Speed 
of vision, time of decision and time of reaction are 
built-in limitations. 

To illustrate, it is calculable that if two aircraft 
approach on a collision course, each at a speed of 
600 knots, and their presence does not enter the 
consciousness of either within a mile’s range, they 
will collide before either can humanly initiate 
change of course to avoid collision. 

We have learned to fly under instrument condi- 
tions. But we have reached a point at which a very 
careful, realistic, new approach must be entertained. 
Present day instruments are not much more than 
glorified steam gages. They require considerable 


study for reading and even more exacting transla- 
tion to determine what they are trying to tell. 
Fortunately, improvement in data presentation is 


progressing rapidly . . . and we can look forward 
confidently soon to means of learning essentials in 
time to make them useful. 

But improved data presentation is not enough. 
Flying at increasing speeds is so exacting and so 
demanding that the expenditure of great effort and 
extended time in the performance of the minutiae 
of the task is not tolerable. This is particularly true 
for the military aviator. To him his airplane should 
be only a point of vantage from which he can prac- 
tice his profession of arms. To have his talents and 
abilities available for this professional application 
he must be relieved of the details of placing and 
maintaining his airplane in an advantageous posi- 
tion. When we have developed and installed such 
means we will have met and surmounted this bar- 
rier. 

In flight, an airplane becomes to all intents and 
purposes a celestial body. Its velocity and controls 
make it possible for it to alter the vectors and mag- 
nitudes of its gravitational forces. 

The study of gravitational influences on flight 
embodies a combination of an understanding of the 
basic physics involved and the biological results of 
these physical forces. Of Newton’s three laws, the 
second and third are most significant. The second 
states that acceleration is directly proportional to 
the unbalanced force causing it and inversely pro- 
portional to the mass of the body. The third law 
states simply that for every action there is an equal 
and opposite reaction. Application of these laws to 
analysis of the gravitational forces developed in 
flight results in precise definition of the forces to 
which the human occupant is subjected. ... But the 
biologist must express his findings in approved 


66 


physical terms and the physicist must appreciate 
the biological point of view. 

Four aspects of gravitational forces which are 
significant in considering the biological, physiolog- 
ical effects: the direction, the magnitude, the onset, 
and the duration of the acceleration. 

In physiological thinking it should not be permit- 
ted to consider acceleration without amplifying 
qualifications in these four aspects. To say that a 
flier is subjected to so many g’s is not sufficient. To 
evaluate the potential physiological response it is 
necessary to state, further, that the g comes on so 
fast, applies along such axes, and lasts so long. (It 
has been determined that man is tolerant of much 
higher accelerations if they last for short periods of 
time and if they apply transversely rather than lon- 
gitudinally. Other illustrations can be compounded 
by casual contemplation.) 

The four aspects are critically significant. Many 
of the barriers presented by gravitational forces 
have been surmounted. Devices have been devel- 
oped which increase human tolerances and there 
has been a considerable increase in the basic knowl- 
edge which will point to other means of meeting the 
challenge. 

The highly dynamic vibratory response to accel- 
erations of rapid onset should be given increased 
attention. This aspect is noted in the rapid decay 
of acceleration in crash impacts, in the impact on 
suddenly encountering high air pressures, in the 
termination of high sink rates, and in the sudden 
application of force to separate the occupant from 
an airplane in distress. These sudden impacts re- 
sult in dynamic responses which attain to magni- 
tudes in multiples of static stresses. They must 
have tremendous biological import. There is a grow- 
ing accumulation of facts in this area but there are 
still many aspects that require solution before we 
can say that this barrier has been met. 

Absence of acceleration is enjoying increasing 
interest of late. This is the condition known as 
“weightlessness.” This is best understood by the 
application of d’Alembert’s principles of equilibrium 
among forces. When the gravitational, inertial, and 
resistive forces are in equilibrium the result must 
be zero. This will prevail in the glide trajectory of 
a rocket-propelled vehicle and particularly in space 
travel where these equalities can be easily estab- 
lished in the absence of resistive drag. Until it be- 
comes possible to establish this situation under labo- 
ratory control conditions, the physiological effects 
of this condition of weightlessness must remain 
somewhat conjectural. So long as any “weight” re- 
mains in terms of fractions of g, results will be es- 
sentially meaningless. So long as there is any g, 
there will not be weightlessness. 

Some results of weightlessness must be accepted 
as a priori. For instance: 


@ Physiological processes which are influenced 
by gravitational force, such as locomotion, 
will be materially affected. 


@ Muscular effort required to rise from a sit- 
ting posture will be infinitely less than that 
required in ordinary terrestrial existence. 


® Objects under contemplation and in use will 
not fall. 
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@ Fluid will not run out of containers into the 
mouth. 


@ Thermal convection will cease with stagna- 
tion of expired air before the face. 


@ Many other normal functional procedures 
will be altered. 


Most of these results can be surmounted by ra- 
tionalization and practice .. . and by interposition 
of mechanical means. There remains, however, 
only conjecture as to the influence of weightlessness 
upon the functions of special orientation. Will the 
absence of normal gravitational influences upon the 
labyrinth in the inner ear result in illusions of the 
location of other objects in space? Will apparent 
distances be altered by the resultant distortion of 
proprioceptive neural mechanisms? The answers 
to these questions must remain in some doubt until 
weightlessness has been experienced for durations 
long enough to make scientific observations. 

Although the barrier presented by gravitational 
forces has been partially met, there remain a num- 
ber of areas which require further exploration. 


Vision 


The importance of providing improved data pres- 
entation and relief from the complexity of inter- 
preting present instruments does not involve vision 
exclusively. There should be increased sharing of 
the responsibility among all the senses. Certain 
data can best be presented to hearing and certain 
others can be sensed by the proprioceptive senses. 

Other aspects of the problem faced at higher alti- 
tudes are essentially astrophysical in nature. The 
first has to do with the change in sky brightness at 
altitudes. The second relates to the reduction in 
diffraction. A third is called “empty field myopia.” 

SKY BRIGHTNESS diminishes with altitude. 
This is more noticeable at the zenith than at in- 
creasing angular declinations from the zenith. This 
reduction in sky brightness is discernible at alti- 
tudes as low as 40,000 ft and increases so that the 
brightness of the sky at 100,000 ft is about 1/30 the 
value at 10,000 ft. At 450,000 to 500,000 ft the zenith 
brightness approaches that of a moonless night at 
sea level. The import of this fact is its effect on 
navigation because at the higher altitudes celestial 
bodies will be available for sighting during daylight 
hours. 

REDUCTION IN REFRACTION shows its influence 
primarily in its effect on contrast. The absence of 
dust, vapor, and ice at higher altitudes causes light 
rays to progress without diversion. Thus, the con- 
trast with areas not illuminated by the direct rays 
is accentuated. 

Two physiological effects result: 


1. The contrast level can attain a value which 
exceeds the comfort level; 

2. Objects in the cockpit not exposed to direct 
solar illumination will be invisible. 


The solutions to these situations are simple in 
concept. Filters can be interposed to reduce con- 
trast ... and cockpits can be floodlighted to make 
the instruments visible. Accordingly, these attri- 
butes of brightness at higher altitudes should not 
seriously impede adaptation. 
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EMPTY FIELD MYOPIA results when there is no 
object in space to provide a reference for focusing 
the eyes. The normal eye cannot focus beyond opti- 
cal infinity, and when it views an empty visual field 
the average focus is nearer than infinity so that the 
normal eye becomes, under these circumstances, vir- 
vaally nearsighted. The farsighted eye will focus 
beyond optical infinity and the nearsighted eye will 
become more nearsighted. The result is that ob- 
jects may appear in the field of vision but be so out 
of focus as to be undetectable. Further, the absence 
of sharp focus in the absence of other reference 
points may seriously distort orientation and dis- 
tance estimation. A solution to this situation may 
depend upon providing a projected image for ref- 
erence purposes. 

Radiation 


Radiations emanating from the sun are increased 
in concentration as man escapes from the blanket 
of the earth’s air. These, and rays from unknown 
sources and man-made sources, can present a bar- 
rier to flight at higher altitudes. 

Ultraviolet rays from the sun are largely impeded 
by the atmosphere. The absorption of ultraviolet 
rays by ozone is enormous with the result that only 
an infinitesimal fraction of the rays reaches the sur- 
face of the earth. The concentration of ozone de- 
clines rapidly at altitude so that at altitudes at 
which flights are regularly conducted the concen- 
tration of ultraviolet rays is high enough to be of 
physiological consequence. Whether they will be 
found to be of sufficient concentration to cause ir- 
reversible damage has not yet been established. It 
may be necessary to interpose filters to reduce the 
threat of serious damage. 

Solar X-rays, alpha and gamma radiations will 
probably not attain harmful concentrations at alti- 
tudes within the air layer. Above these altitudes, in 
space travel, they may attain to highly significant 
concentrations. Alternately presenting reflecting 
and absorbing faces of the vehicle will constitute an 
attractive means of temperature control. 

Radiation from the heavy nuclei of the primary 
cosmic radiations can be significant at higher alti- 
tudes particularly outside the atmospheric layer. 
Present thinking leans toward the concept that they 
may not be biologically significant except after long 
exposure. The idea that cosmic radiations may 
constitute a serious barrier has resulted more from 
uncertainty of the unknown than from proven 
harmful effects. 


Protecting Personnel 


With the introduction of nuclear power for flight, 
protection of personnel becomes a barrier. 

Protection of the personnel in the vehicle may 
constitute a lesser problem than the protection of 
maintenance and operating personnel. There are 
strong reasons to believe that with present knowl- 
edge and the awareness of the potential danger 
nuclear powered vehicles will not be placed in serv- 
ice until all precautionary means and methods have 
been provided. 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special Pub- 
lications Department, 485 Lexington Ave., New York 
17, N. Y. Price: 35¢ to members; 60¢ to nonmem- 
bers.) 
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Cavitation Erosion in 


AVITATION erosion or pitting of the water side 
of diesel-engine cylinder liners can be alleviated 
by such means as: 


1. Adding a corrosion inhibitor to the water. 

2. Reducing the vibratory stresses in the affected 
areas. 

3. Making the liner out of a more erosion-resist- 
ant material. 

4. Coating the liner surface with a more erosion- 
resistant material. 

5. Increasing the water pressure. 


In many cases, the use of more than one of these 
methods in combination results in an even more 
worthwhile improvement in the liner condition. 


Corrosion Inhibitors 


Adding small quantities of certain substances to 
the coolant may help reduce the cavitation erosion 
rate of the liner. So far, only two—soluble oil and 
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chromates—have been found sufficiently helpful, 
both giving about the same degree of overall protec- 
tion. 

The soluble oil is used in concentrations of 42-2% 
in water, but it is actually relatively insensitive to 
concentration. 

The chromates, on the other hand, appear to be 
quite susceptible to both over and under dosage, so 
that they must be used with great caution. For in- 
stance, some operators found that addition of in- 
sufficient chromates to stifle oxygen-type corrosion 
of iron completely will cause serious intensification 
of the attack. 

One investigator found that good protection is 
maintained with a chromium content of 31-32 mg 
per 100 ml and the alkalinity (pH factor) at 9.5-10.5, 
as recommended by the manufacturers. Another 
investigator expressed the effective concentration 
limits as 1000-2000 ppm of chromate inhibitor. 

Others found that chromates will offer protection 
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Each of these papers is available in full in 
multilith form from SAE Special Publica- 
tions Department, 485 Lexington Ave., New 
York 17, N. Y. Price: 35¢ each paper to 
members; 60¢ each paper to nonmembers. 
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Diesels Can Be Reduced 


only if the vibration amplitude is not too great. 
Further, one aluminum manufacturer does not 
recommend the use of sodium chromate in an alu- 
minum-iron system, such as an aluminum cylinder 
head and a cast-iron block. To avoid this, an in- 
hibitor consisting of 28.35 g sodium nitrite, 13.1 g 
sodium nitrate, and 18.9 sodium dihydrogen phos- 
phate was tested in an engine. There appeared to 
be some improvement, but some liners were slightly 
pitted, indicating that this was not the cure. 

Operators were also cautioned about the use of the 
chromate treatment with antifreeze. It has been 
found that where chromate-treated water is used 
with certain permanent antifreezes, heavy deposits 
are formed in the hottest areas of the water jacket, 
with resultant increases in metal temperature in 
these areas. 


Reducing Vibration 


It appears that resonant vibration of the cylinder 
liner as excited by the impacts of piston slap and 
cylinder firing pulses is one of the important factors 
in causing cavitation erosion. Thus, any measures 
that can be taken to reduce it bring important divi- 
dends. In fact, it has been found that no material 
can resist pitting if the amplitude of vibration ex- 
ceeds 0.003 in. 

Two ways to reduce vibration of the cylinder liner 
are: 


1. Reducing piston clearance. 
2. Increasing liner wall thickness. 


Vibration tests have indicated, for example, that 
liner wall vibrations can be reduced from slightly 
over 0.006 in. for a thin-wall (0.156 in.) liner with 
a production piston to less than 0.001 in. for a 2- 
piece heavy-wall (0.25 in.) cylinder with a piston 
having 20% less clearance. 


Liner Materials 


Use of a harder or more corrosion-resistant ma- 
terial for the liner also lessens cavitation erosion. 

Table 1 shows that harder aluminum alloys tend 
to be damaged less by cavitation than softer alloys, 
under the same conditions. 

Similar data are presented in Table 2 for a group 
of other metals of various hardnesses. Note that 
stellite has a much smaller weight loss than any of 
the softer materials. 

The cavitation erosion being experienced in the 
field on a certain make of diesel engine was reported 
to be completely eliminated with only a change in 
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material to copper-chromium-iron. No case of cor- 
rosion has been observed in laboratory engines since 
the change was made in 1949, and field complaints 
have practically ceased. 


Coating the Liner Surface 


Both nonmetallic coatings and plating of various 
types have been found helpful in reducing cavita- 
tion erosion. Some of these are: 


1. Nickel-chrome plate. 
2. Copper plate. 
3. Neoprene coating. 


One investigator has best results with 0.003 in. 
nickel plate plus 0.010 in. chrome. Another one 
found that a plate of 0.003 in. nickel and 0.005 in. 
chrome gave considerable corrosion resistance. Par- 
ticularly good results were also obtained with self- 
regulating chrome plate, it was felt, because of the 


Table 1—Cavitation Weight Losses of Various Alu- 
minum Alloys Tested under Similar Conditions 


Hardness Specimen Weight 
Brinell 500 Kg Loss Rate, mg/hr 
2SO0 23 120 
2SH 40 106 
61SO 40 36 
355 74 24 
61ST6 96 21 


Aluminum Alloy 


Table 2—Pitting Resistance of Several Materials 


Loss of Weight in 
120 Min, mg 


Rolled Brass 215.0 
Mild Carbon Steel 70.0 
18-8 Stainless Steel From 8 to 35 
Cast Ampco Bronze 6.0 


Stellite 0.6 





Table 3—Effect of Pressure on Cavitation Rate 
at 170 F 


Cavitation Rate, g/120 min 
————Eee open 
Chromate, 
200 Fpm 


0.029 
0.030 
0.008 
0.007 


Pressure, — 
psi gage Distilled 
Water 
0 0.038 
10 0.031 

20 0.026 
30 0.018 


fact that it has about 3000 grains per sq in. as com- 
pared with 720 grains per sq in. for conventional 
chrome plate. 

In using copper plating, it was found to be impor- 


Nuclear Advances... 


tant that the copper be properly bonded to the 
sleeve surface. 


Increasing the Water Pressure 


Keeping the water pressure high helps the cavita- 
tion problem because it reduces the opportunity for 
cavitation bubbles to form. There is also, however, 
a contradictory effect in that when the driving 
force is sufficiently extreme to create vapor condi- 
tions, the bubbles will collapse with greater violence, 
due to the higher driving pressure. 

Table 3 shows the results obtained while main- 
taining a constant temperature and varying pres- 
sure. In all cases there was a decrease in weight 
loss with each incremental increase in pressure. 
(While it would have been of considerable interest 
to determine the pressure levels that could com- 
pletely stop cavitation from taking place, this was 
not possible with the equipment at hand.) 


. are under way in all fields of engineering where SAE members do their work. 
Ground, air, and underseas propulsion advances are only part of rapid progress of 


concern to automotive engineers. 


This article is based on recent discussions at a meeting of SAE’s Nuclear Energy Advisory Committee. 


ECHNICAL advances growing out of nuclear de- 

velopments are under way in nearly every engi- 
neering field in which SAE members are active. 

Researches and studies on nuclear propulsion are 
continuing in connection with ground and air vehi- 
cles, as well as on submarines. 


e Success of the Nautilus and the Sea Wolf, first 
atomic-powered subs, points to atom power 
for all U. S. undersea boats and elimination of 
the diesel as a submarine powerplant. 

e Studies on nuclear locomotives are moving 
fast. One set of studies may be completed 
within the next 30 to 60 days. 

e Researchers on nuclear propulsion for air- 
craft, while pushing ahead, must learn more 
than they know now about radiation effects 
on organic and metallic materials. Electronic 
and high-temperature resistance to radiation 
also has to be probed further. 


The same radiation which is troubling the propul- 
sion researchers is being harnessed for good ends by 
researchers in other fields. 

Laboratories for instance, are well along on the 
trail of processing for upgrading gasoline and diesel 
fuels by irradiating them.... And the coal industry 
finds it may be able to use radioactivity to upgrade 
lignite to bituminous coal. Radioactivity may also 
make it possible to release new chemicals from coal. 

SAE nuclear experts agree that the nuclear reac- 
tor field awaits the development of a really good 
nuclear fuel element. Says one: “When this busi- 
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ness settles down, some one will develop a practical 
process for fabricating fuel elements and a stand- 
ardized design for them. We just can’t continue to 
advance by relying on tailor-made fuel elements.” 

In other areas, thickness gages using isotopes now 
make it possible to control steel sheet thickness 
more accurately than ever before. In oil refining, 
radioactivity may become a useful energy source for 
catalyzing reactions. In both the laboratory and in 
the field, petroleum companies find radioactive 
tracers to be useful tools. 

The railroads, whose engineers have been show- 
ing increased interest in SAE diesel activities also, 
are active in nuclear areas other than that of loco- 
motive propulsion. For one thing, they are replac- 
ing all switch lamps with markers coated with kryp- 
ton. These lighting markers, railroad men say, will 
last 12 years without any maintenance. Radiation 
is proving useful, too, in locating rail imperfections 
and fractures. 

Much new knowledge of metallic structures also 
is accruing from current studies of radiation dam- 
age to materials. 

Members of the SAE Nuclear Energy Advisory 
Committee, from whose discussions were drawn the 
developments mentioned in this article, are: Dr. 
C. R. Lewis of Chrysler, chairman; Dr. L. R. Haf- 
stad, General Motors; Dr. A. A. Kucher, Ford; J. J. 
Grebe, Dow Chemical; Ray McBrian, Denver, Rio 
Grande & Western R. R.; E. D. Reeves, Esso; Dr. J. B. 
Austin, U. S. Steel; and D. R Shoults, General Elec- 
tric. 
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BEDFORD-DORMOBILE micro-bus has a rear passenger 
entrance 


if g space 


sideways to free load- 
models are also produced 


Seats can be folded away 
Van and [ ickuf 





CITROEN Type H |'%4-ton van has front-wheel drive tc 
give a low, easily loaded platform. It features individual 
wheel suspension with torsion rod springing front and rear 
and integral chassis construction 





PEUGEOT D4 | 4-ton van carries 70% of curb weight and 
50% of fully loaded weight on front axle. Front suspen- 
sion has 25 torsion rods, each 8 mm square, while rear has 
49 rods, each 7 mm square. These are arranged in pairs, 
parallel to vehicle axis in front, crosswise to axis in rear 
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LOUEDUGEODACOSSAOUTEEEEA ATT EOR DEAT UO EDEDET ADDU DAPEEP DEED EEE 


TOELNHONNANNAN OD NNEEe 


seen 


Europe 
Takes to 
Light 
Trucks 
and 


wie 


TUCUEEPUEU EEE EEUU EEE EEE 


Buses 


Ludwig G. Boehner : 


Chief Engineer, Volkswagonwerk ermany 


Based on paper “Light Trucks and Buses in Europe 


SUE 


N intermediate type of commercial vehicle is 

zooming in Europe. It carries payloads ranging 
from 1000 to 3000 lb, or 8 to 14 passengers. Some 
feature a front-wheel drive, others employ the 
orthodox front-engine, rear-wheel drive, and one 
has a rear-mounted engine with rear-wheel drive. 
Most of them have engineering innovations. 

The advent of the light truck and bus is a post- 
war phenomenon. At the close of hostilities the 
European railroads were in chaotic state, automo- 
tive fuel was scarce and high, and truck tires were 
almost unobtainable. The light weight truck of the 
pre-war era could not handle needed transportation, 
consuming as it did an entire month’s fuel ration in 
a week. And so the cry went up for fast, economical 
trucks. 

Truck manufacturers were slow to heed the cry. 
They lacked faith in the market and capital. So the 
forerunner of today’s intermediate type of truck 
came from small factories and body plants. It was 
built in small volume on passenger car chassis and 
from the drive units of the then popular three- 
wheel delivery vehicles. Because the latter were 
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Engineering 


Details of 
Volkswagon 


Commercial 


Vehicles 


FLOOR ASSEMBLY of 
and has 2 
frameles: 


van which carries 2000 Ib payloa 


99 |b curb weight. Light weight is achieved b 


construction with upper structure a rigid, skin- 

box. Floor carries shallow longitudinal ribs. Light 
weight cross-members are spot welded to them and di: 
tribute load between lower edge of the body side panel 
and the longitudinal reenforcing channels to which they 
welded at either end. Axles and powerplant are car- 
ried on these « hannels and or frame brackets fastened tc 
them 


stressec 


are 











INDIVIDUAL SUSPENSION and torsion rod springing fea- 
tures all four wheels. There are two trailing arms on each 
side of the front, carried in plastic bushings and sprung by 
two bundles of torsion rods completely sealed. Rear wheels 
are similarly connected to a trailing arm and suspended by 
a round, sealed torsion rod 
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CUTAWAY of 8-passenger micro-bus shows engine loca 
tion behind rear axle, giving near equal loads on axles 
Overall design was developed in wind tunnel to get best 
fuel economy at maximum speed which is 60 mph. Truck 


models are identical in all essentials 


POWERPLANT without air ducts or housings. Use of mag- 
nesium for housings in place of cast iron of equal thickness 
saves 110 Ib in engine weight. The 72.7 cu in. engine has a 
weighs 210 Ib with clutch, starter, ex- 


rating of 36 hp and 
haust, and aircooling systems. Complete weight is 270 Ib 


GEARING in rear wheels adds 3 in. to road clearance and 
increases overall gear ratio between engine and rear wheels 
This was done to make possible use of the engine and 
transmission from the lighter VW passenger Car 
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weak and low in horsepower, they were far from 
satisfactory. 

Then came the first volume-built light truck with 
an engine developing 15 to 30 hp, capable of carry- 
ing a 2000-lb payload at 50 to 56 mph with a gaso- 
line consumption of 19% to 23% mpg. Out of this 
grew the combination wagon which could transport 
people or goods, and finally the small, light luxury 
bus, or micro-bus, as it has come to be called. 

The uses to which the combination truck, or 
Combi, is put are legion. In addition to delivering 
merchandise, it is used by post offices, police, radio 
stations, contractors, commercial travelers, and 
farmers. Micro-buses are used by travel agencies, 
airlines, hotels, rental agencies, sport clubs, road 
shows, and for camping. With special equipment 
they serve as ambulances and for flying police 
squads and fire brigades. 

Germany is the great exponent of the light truck 
and bus. Five German concerns are building light 
trucks having a gross vehicle weight of 3620 to 4950 
lb, with a loading space varying from 162 to 212 
cu ft. Six concerns are building micro-buses having 
outside dimensions no larger than the medium sized 
European passenger car and as easily handled. The 
wheelbase is approximately 95 in., the overall length 
runs between 154 and 177 in., and the greatest width 
is approximately 69 in. 

Three of the six manufacturers build four types 
having front-wheel drive. They prefer to have spe- 
cial chassis frames on which the bodies can be as- 
sembled. The other three build bodies of frameless 
construction. Two use a front engine with rear- 
wheel drive, while one, the Volkswagonwerk, places 
the engine in the rear. 

Basic considerations in design have been safety 
and loading space. Good visibility, roadability, and 
cornering characteristics, plus well considered 
weight distribution make for safety. By means of 
forward steering, light-weight construction, and 
many unorthodox details such as torsion rod spring- 
ing, individual wheel suspension, and frameless con- 
struction, vehicles have been created with nearly 
three times as much loading space and nearly twice 
as much carrying capacity as comparable vans built 
on passenger car chassis. 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special 
Publications, 485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to nonmembers.) 





DKW has engine ahead of front axle and driver's seat 


behind. All other German vehicles put seat above axle. 
This design permits loading platform to be close to ground 
without sacrificing clearance 


MARCH, 1957 


a ae 
hes 


ALPHA ROMEO “Auto Tutto” truck has front-wheel! drive 
with a 2-cyl, 2-cycle diesel of 30 hp located ahead of the 
front axle. Payload is 2200 Ib and gross vehicle weight 
5060 Ib. Micro-bus for 10 passengers has 4-cyl engine of 
35 hp 


GERMAN PRODUCTION 


| OF COMMERCIAL VEHICLES 
AND BUSSES 


NUMBER OF VEHICLES 


1946 
YEAR 
GERMAN truck and bus production data reveal the grow- 
ing popularity of the light pickup truck, combination 
wagon, and micro-bus—the fourth, fifth, and sixth curve 
from the bottom, respectively 


FORD FK 1000 micro-bus shows excellent streamlining 
German producers put great stress on good aerodynamic 
design to obtain maximum fuel economy 
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How Brakes Are Rated Using 
Lining Area and Drum Swept 


R. L. Wehe, 


pape Brake Ka 


RESENT-day methods of rating brakes are based 

either on the lining area or on the drum swept 
area—the area of the drum with which the lining 
comes in contact. The ratings based on gross ve- 
hicle weight (gvw) per square inch of lining area 
are the most commonly used and have even been 
incorporated into legal regulations. Ratings based 
on energy input per square inch of drum swept sur- 
face are used by many designers as one of the cri- 
teria of a good design. These ratings have been con- 
sidered by the SAE in one of its committees but none 
have been accepted as yet. 


“Lining Area’ Methods 


The most commonly accepted method of rating 
vehicle brakes today is the ratio of gross vehicle 
weight to the total lining area of the vehicle brakes. 
Not only is this value used by the manufacturers 
and operators but a number of legal bodies have 
accepted this method of rating. The use of this 
figure stems from the ready availability of the val- 
ues on which the rating is based and from the fact 
that most brake troubles are concerned with the 
lining. Both the gvw and the total lining area are 
given in most summaries of vehicle specifications. 
Furthermore, the method will give as good results 
as any rating method which has yet been proposed 
if certain limitations are met. 

The first limitation has to do with the relation 
of the lining area on each axle to the braking ef- 
fort developed there. If the ratio is constant for 
all brakes on the vehicle, the total values of weight 
and lining area will have the same ratio as will the 
values for any axle. The braking effort is the de- 
celerating effort developed at the road. In the case 
of air brakes the braking effort will be proportional 
to the area of the air cylinder times the slack ad- 
juster length (AL factor) if the tire size, drum size, 
cam size, and lining coefficient are constant 
throughout the vehicle. For brake systems gener- 
ally it will be proportional to the energization factor 
if the tire size, drum size, and lining coefficient are 
constant throughout the vehicle. It should be em- 
phasized that the braking effort distribution is set 
by the designer and does not vary with varying 
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weight distribution either from loading or from 
weight shift with deceleration. There is a possibil- 
ity that some standard should be developed to guide 
the designer in his selection of the braking effort 
distribution as related to the weight distribution 
and the weight shift due to deceleration, and tak- 
ing into account the various road surface conditions 
which may be met in operation. 

The second limitation has to do with the extent 
of lining per shoe and the number of shoes per 
brake. If the lining length per shoe is held to ap- 
proximately 120 deg, good use is made of all the 
lining. If appreciably more than this length of 
lining is used per shoe, the load rating given to 
this brake will be too large since, due to the varying 
pressure distribution and wear distribution on the 
lining, the added lining area does only a fraction 
of the work done by the lining in the center of the 
shoe. With an arbitrarily set lining length and only 
two shoes per drum, the lining length and area 
would be roughly proportional to the brake swept 
surface, which will be discussed later. Where more 
than two shoes are used, the rating will be some- 
what in error since the drum temperature and 
therefore the wear rate will be higher for a given 
rating. This is the result of the energy input rate 
being increased while the heat dissipation capacity 
for a given temperature remains the same or per- 
haps even decreases if open-type brakes have been 
used. 

There are other limitations with regard to the 
manner in which the brakes are used. The use of 
a Single value for all trucks in a certain type of 
operation assumes that all drivers will use the 
brakes in much the same manner—stopping from 
the same speeds at the same rate of deceleration, 
or descending the same hill at the same speed in 
the same gear ratio and with the same proportion 
of rated gvw, or making the same number of stops 
per hour from the same speed, in the case of transit 
operation. Obviously, these conditions are not met, 
but the approximation seems to be good for most 
vehicles. 

It is seen then, that this method can give reason- 
able results, but it has one great shortcoming if the 
lining length is not limited. Whenever a brake de- 
signer finds that he cannot provide sufficient lining 
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Area Methods 


area in the method which he knows to be best, he 
may add lining area by increasing the angle of lin- 
ing, or by placing large drums on the front wheels 
where they cannot be used fully, due to steering 
difficulties which would arise. This practice would 
most likely result where the designer was faced 
with a legal requirement for a certain ratio. This 
practice is not the general rule, fortunately, but 
there is nothing in the present use of the method 
to prevent this type of abuse. 


“Drum Swept Area” Methods 


A second method of rating brakes on the basis of 
lining area is one which takes the average unit 
pressure on the lining, as exerted by the actuating 
mechanism, as the basis of design. This method 
has not had common acceptance because the values 
on which it is based are not readily available to 
many people. The method has the advantage of 
giving a value which has a direct effect on the wear 
rate, but it has most of the shortcomings of the 
first method. 

There are at present no official rating methods 
based on the drum swept area, but a number of the 
authorities in the field have developed relationships 
which relate the gross vehicle weight to the drum 
swept area. This expression is related to work and 
energy, but some of the terms are missing. The 
missing terms have to do with the magnitude and 
rate of energy input. The absence of these terms 
infers that the vehicles will be operated at similar 
critical energy input rates. A number of vehicle- 
category constants have been set up to attempt to 
include all the various types of energy inputs that 
might occur. The energy input per square inch of 
drum surface is an index of the heat loading of the 
drum. It is related to the temperature of the inner 
surface of the drum. This is in turn related both 
to the wear of the lining material and the fade, 
characteristics which often accompany a rise in 
temperature. There are a number of methods of 
applying this concept in developing a rating method. 

The energy input per drum swept surface is also 
related to the heat dissipation ability of the brake 
in that the outside area is roughly in the same pro- 
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portion to the swept area for most brake designs. 
This is fairly rough and there are several of the 
variables missing which do not allow for improved 
designs. (A more exact method of handling the 
heat dissipation ability of a brake is given in the 
complete paper.) 

Perhaps the most direct method takes the kinetic 
energy of the vehicle and divides this by the drum 
swept surface. The question immediately arises as 
to how the kinetic energy is determined—at what 
speed or what speed change. The inability to es- 
tablish a standard for determining the kinetic en- 
ergy has held up the development of this system of 
rating. The condition of operation can be assumed, 
as has been done implicitly with the gvw per lining 
area or the gvw per drum swept area, but then this 
method has advantage only in that the designer 
cannot gain advantage by increasing lining area. 
A further refinement of this method takes another 
variable out of the rating by using the axle weight 
—for some assumed weight distribution and decel- 
eration rate—and uses this as a basis for finding 
the kinetic energy. This will be correct only if the 
braking effort is made proportional to the same 
weight distribution. 

Another rating method which contains the vari- 
ables of energy and drum swept area is the so-called 
“work formula.” This formula divides the product 
of the gvw and the tire rolling radius by the drum 
diameter squared times the lining width. This can 
be considered in a number of ways but the most 
general interpretation would be the gvw per drum 
swept area times the ratio of the rolling radius and 
the drum diameter. The gvw per drum swept area 
is a measure of the kinetic energy input for a given 
set of conditions of initial velocity, velocity change, 
or rate of descent and gear ratio on hills. The ratio 
of the rolling radius of the tire and the drum diam- 
eter is a measure of the lining pressure necessary 
to accomplish a given rate of deceleration. It is 
readily seen that an increase in the rolling radius 
or a decrease in the drum diameter will call for an 
increase in the lining pressure to give the same 
braking force at the road. The results of this 
method are much the same as the one using kinetic 
energy per drum swept area but do not make ap- 
parent the assumed conditions of operation. 


General Limitations 


The analysis of present rating methods has shown 
that most of them will give satisfactory results for 
certain given conditions. The methods based on 
lining area can be abused but a limitation on the 
lining length would eliminate this abuse—another 
method of correcting much of the abuse is to use 
the projected length of the lining on the drum di- 
ameter. All the methods can be abused if the dis- 
tribution of braking effort is not the same as the 
distribution of braking area—lining area or drum 
swept area as the case might be. The use of more 
than two shoes will show an increased rating when 
the lining area methods are used. The true im- 
provement is less than might be expected, since the 
drum temperature will depend mostly on the drum 
configuration and so the brakes will operate at a 
higher temperature with the increased input rate. 
In open-type brakes the addition of another shoe 
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Precision Forging Tomorrows 


_.. will eliminate weight and machining 


OMORROW’S supersonic military aircraft will ex- 

perience temperatures necessitating the use of 
new design, heat-resistant alloy airframes. Because 
of the machining and weight problems associated 
with these alloys, more accurate forgings will be 
required. This will increase the cost of the forgings 
but, in many cases, finished-part cost will be less 
than at present. New forging techniques, however, 
will present temperature, die material, equipment, 
and lubrication problems. 

As aircraft approach the thermal barrier, skin 
materials and portions of the airframe, because of 
air friction, develop heat. For example, the super- 
sonic aircraft flying at a sustained speed of Mach 
2.5 and at an altitude of 60,000 ft will experience 
boundary temperatures between 350 F and 425 F. 
Add to this the heat given off by the powerplant and 
the temperatures exceed the useful temperature 
range for aluminum and the light alloys. 

To meet these higher temperatures, new air- 
frames will have to be developed using steel alloys, 
titanium alloys, inconel alloys, and other heat-re- 
sistant materials. 

One of the problems associated with these mate- 
rials, however, is their poor machining rates. Spe- 
cialized machines which can cut aluminum alloys 
at speeds of 15,000 surface fpm only cut stainless 
steel at 250 surface fpm. Examples such as this il- 


STEEL FORGING COSTS 
BASED ON A SELECTED GROUP OF MAJOR STEEL FORGINGS 


ON NO-DRAF T-PREC ISION 
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Fig. 1—Lower fabricating costs more than offset the increased develop- 


ment and tooling costs caused by forging to closer tolerances. The 
closer the tolerances, the greater the saving in finished-part cost. 
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lustrate the need for close-tolerance forgings with 
little or no machining required. 

The new materials being considered for the air- 
frames weigh about three times as much as the 
present light alloys. The tolerances on components 
made from these materials, therefore, will be three 
times as important from a weight standpoint. Con- 
sider that a typical modern jet fighter, if built of 
steel, would gain approximately 65 lb for each 0.001 
in. increase in skin thickness, and ‘you get some idea 
of the magnitude of the weight problem. Since 
airframe forgings present much the same weight 
problem, we have another case for close-tolerance 
forgings. 

Forging to closer tolerances, of course, increases 
the cost of the forging. But it is not the cost of 
any individual operation or series of operations 
which is important, but rather the cost of the final 
end product assembled in the airplane. 

Fig. 1 shows the cost of a selected group of steel 
forgings designed as (a) conventional parts; (b) 
2-deg-draft precision forgings; and, (c) zero-draft 
precision forgings. Note that in the typical conven- 
tional forging an appreciable amount of the total 
cost goes into machining the rough forging to a 
finished product. Let me inject here that a study 
of 28 typical conventional forgings, ranging in size 
up to 30 lb, showed that there was only 23% fin- 
ished-part weight yield from the rough forgings. 
Thus 77% of the weight of the forgings was wasted 
in machining. 

As we improve the rough forging and develop it 
as a 2-deg-draft precision forging, forge dies costs 
and per piece costs increase but machine tooling 
and labor costs decrease, resulting in a saving for 
the finished part. 

With zero-draft precision forging, the forging de- 
velopment and die tooling costs are substantially 
increased but the fabricating costs are further re- 
duced resulting in a substantial saving in the cost 
of the end product. 

Many objections to machining forgings have been 
raised on the basis of insufficient capacity in case of 
an “emergency.” This often can be substantially 
reduced by a post forging operation such as using 
hardened dies for coining certain areas. 

Usually, small production does not warrant this 
added tool cost, and present day releases are often 
for small quantities. For this interim period, there- 
fore, some machining is justified. 
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Airframe ... 


F. es Pipher, Lockheed Aircraft Corp. 


T 


Based on the secretary's report of panel “Forgings—Steel and Titanium.” 


problems and lower finished-parts costs. 


For the foreseeable future, the steel and titanium 
aircraft forgings will, in the main, be produced on 
impact tools. No serious compromise with metal- 
lurgical excellence will be required, provided metal- 
lurgical considerations are given first attention. It 
is believed that, for this same period, if extreme 
geometrical accuracy is required it will be best ob- 
tained by some post forging operation or operations. 


Forging Temperatures 

To meet the metallurgical requirements of to- 
morrow’s forgings will require close control of forg- 
ing temperatures. Present furnaces may prove 
inadequate in supplying this control and force the 
design of new and improved types of equipment. 
Controlled-atmosphere furnaces appear a certainty. 
For titanium forgings, especially, maximum temper- 
atures will be critical and furnace atmospheres 
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of metal chips 
generated in 
machining 


which prevent surface alloying and hydrogen pickup 
while heating will be required. 

Where forgings are to be used without subsequent 
machining, techniques to eliminate surface decar- 
burization and to improve surface finish will be 
mandatory. At times, machining the forging stock 
before heating may be necessary to remove surface 
defects and provide the desired finish. Or, maybe 
special surface coatings will be applied to the stock 
during heating to eliminate these defects. 


Die Materials 


New die materials will have to be developed to 
withstand the severe stresses imposed by the intri- 
cate configurations of tomorrow’s forgings. Die 
materials with high yield strengths and resistance 
to abrasion and galling will be needed for forging 
the high-strength, heat-resistant alloys. And, die 


200 Ib 


finished spar 
(steel-10 ft length) 





materials suitable for the construction of segmented 
and insert-type tools, similar to those used in pro- 
ducing light-alloy precision forgings, will be re- 
quired. 

Forging Equipment 

Hydraulic presses, drop and steam hammers, and 
mechanical presses will all find application in to- 
morrow’s forging techniques. Hydraulic presses 
provide improved die life and better die alignment. 
They also permit the use of smaller draft angles and 
ejectors for the removal of forgings. Forging ham- 
mers permit repeated blows and reduced material 
time in the dies which prevents rapid chilling of 
the stock. 

Lubricants 

New lubricants will be needed to prevent galling, 
improve surface finish, and to assist in obtaining 
the precise geometries of tomorrow’s forgings. New 
techniques for preparing the forging stock and pos- 
sible methods for prelubricating the material should 
receive consideration here. 

(This report together with 13 other panel reports 
is available as SP-317 from SAE Special Publica- 
tions Dept., 485 Lexington Ave., New York 17, N.Y. 
Price: $2 to members; $4 to nonmembers.) 
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HOW BRAKES ARE RATED 


Continued from page 75 


may even cause an increase in wear rate at the orig- 
inal rating, since some of the inside heat dissipat- 
ing area is covered and the brake will operate at a 
higher temperature. The experiments reported by 
R. K. Super (“Brake Designs and Methods of Rat- 
ing Brakes for Commercial Automotive Vehicles,” 
SAE Transactions, Vol. 54, May 1946, pp. 205-213.) 
demonstrated that the effect on the wear rate of 
the increase of lining pressure as the lining length 
was reduced was balanced by the decrease in tem- 
perature due to better cooling of the drum inner 
surface until the lining was made shorter than 90 
deg. 

One shortcoming of all the present rating meth- 
ods is the failure to separate the energy conversion 
rate and the heat dissipation rate. This has in gen- 
eral resulted in all brakes being given the same 
rating regardless of their heat dissipation rate. A 
correction factor based on heat dissipation rate of 
the brake in a standardized test would serve to elim- 
inate this inequity. 


What to Recommend? 


The provision of adequate brakes on vehicles has 
become a point of concern of various public bodies. 
It is easy to see why this concern has developed 
when reports are read of the results of brake fail- 
ures. It is not so easy to determine a policy to rec- 
ommend to these bodies. 

It should be pointed out that no code of design 
can be exact in the prediction of operational tem- 
peratures or lining life since the designer has no 
control of the eventual vehicle operator and there 
are no legal limitations on truck speed on a down- 
grade or on the operator’s use of the accelerator in 
bus operation. There is a speed limitation on the 
bus as imposed by the traffic conditions, but with a 
higher power engine the driver may “push” traffic 
and this will result in more frequent brake appli- 
cations. Therefore, a good design cannot assure 
satisfactory operation. The operation and main- 
tenance of brakes play as important a part in suc- 
cessful braking as does the design. 


Corrections Needed 


The present rating method of gvw per square inch 
of lining area would form a good basis of rating 
brakes if certain limitations and corrections are 
made. The limits of lining length should be speci- 
fied and a correction used if the length is greater 
than the specified length. A correction should be 
made if the lining area distribution is not the same 
as the braking effort distribution. A correction 
factor should be allowed for designs which result in 
improved heat dissipation rates. With these limita- 
tions and corrections and an adequate breakdown 
of service conditions with the constants determined 
by experience, this system of rating will give reason- 
ably good results. 
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* Aeronautic Production Forum—April 2 
Sponsor: G. M. Bunker, Martin Co. 
Gen. Chr.: G. T. Willey, Martin Co. 


Six informal gatherings to exchange information on 
vital aeronautic production problems—Each group 
will have a panel of experts available all day to answer 
questions. 


* Forum Luncheon—April 2 


‘“Production—A new Look’’ by Lieutenant General 
C. S. Irvine, USAF 


* Aeronautic Meeting—April 3-5 


Gen. Chr.: A. T. Gregory, Fairchild Engine Division, 
Fairchild Engine & Airplane Co. 


12 technical sessions with over 30 aeronautic papers 


* Daily Luncheons 


April 3—‘*‘Propulsion—Key to Aviation Progress’’ by 
E. R. Sharp, Lewis Flight Propulsion Laboratory 


April 4—‘“‘Turbine Transport’ by J. H. Carmichael, 
Capital Airlines 
April 5—‘‘Science, Space and Satellites’ by Rear 


Admiral Rawson Bennett, Office of Naval Research 
SAE Sky-Ball Dinner-Dance, 7:30 P.M., April 5 


* Aircraft Engineering Display— April 2-5 
Gen. Chr.: H. R. Harris, Aviation Financial Services, 
Inc. 


Nearly 60 Exhibits of Advanced Aeronautical Devel- 
opments 


Location: Grand Ballroom, Hote! Commodore 


April 2-5, 1957 
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New Materials, New Processes 


Are High Among Production Aims 


ROVIDING adequate personnel is 

today’s most pressing production 
problem. 

This is the concensus of 22 top 
manufacturing executives who at- 
tended the SAE Annual Meeting in De- 
troit. All are members of the Produc- 
tion Activity Committee. 

The search for better materials, im- 
proved methods of removing, forming, 
and joining metal continues. But tem- 
porarily, at least, the manpower prob- 
lem has taken the spotlight. 

“People are our greatest problem,” 
declared a Committee member who is 
in charge of manufacturing for a large 
passenger car producer. “And the 
shortage is not confined to engineers,” 
he added quickly. “We need to know 
more about selecting engineers for de- 
velopment into management jobs. 
We're constantly trying to improve 
management skills. We need better 
technical skills at all levels—and, par- 
ticularly, at the lower levels.” 


In-Plant Training Questioned 


While some in-plant training and 
apprentice programs for supervisors, 
foremen, and workers have succeeded, 
others have been dropped, it was 
pointed out. Results of these efforts 
to develop technical and management 
skills within the company are not clear 
cut. 

The proposal was made to investi- 
gate several of the better known train- 
ing programs. The question was 
raised, “What has happened to the 
men who took our training program 
five years ago?” Such an investigation, 
it was argued, would produce more 
definite answers than we have today 
about in-plant training. 

More than half of the top manufac- 
turing executives attending the meet- 
ing asked specifically for more infor- 
mation on how to prepare engineers for 
management jobs. Nearly one-third 


are looking energetically for ways and 
means to improve worker productivity. 
The emphasis here is on ways other 
than new machines and new tooling 
for increasing productivity. 

The concensus seems to be: new 
methods and new equipment can do 
part of the job. But we must still find 
ways to increase worker willingness 
and, hence, worker productivity. 


How to Communicate 


Communications naturally entered 
the discussion. Problems of oral versus 
written communications were dis- 
cussed. Questions were asked about 
the effect of repetition and the use of 
telegraphic language in communica- 
tions. The answer seems to be: no 


scientific approach to the problem is 
available. 

There are some specific communica- 
tions problems that need attention, ac- 
cording to these top manufacturing 
executives. These include improving 
in-plant communications, finding bet- 
ter ways to specify on drawings and 
blue prints, and speeding up manufac- 
turing reports. 

Providing more information of a 
nontechnical-management nature was 
recommended. 

As always, production management 
is looking for ways to reduce the cost 
of manufacturing and maintenance. 
Automation will help to do the job—if 
it is properly evaluated in the begin- 
ning and if flexibility is built into the 
new equipment, it was suggested. 

Auto executives have their eye peeled 
for the possibilities of using new elec- 
tronic computers to control production. 
As yet, however, this is more a gleam 
in the eye of a far-sighted engineer 
than a reality. 


New Tools Examined 


New tools are always a major inter- 
est with automobile manufacturing 
executives. Currently getting the spot- 
light are ceramic cutting tools, new 
carbide cutting tools, plastic tooling, 
and the so-called “cookie cutter” dies. 
Where they can be used, “cookie cutter 
dies” have reduced tooling time and 
tooling costs to a fraction of earlier 
requirements. Some of these subjects 
will be further explored by papers or 
round tables at the June 1957 and Jan- 
uary 1958 meetings of SAE. 

Several facts seemed to be fairly well 
established about “cookie cutter” dies. 
Some parts won’t “make.” Some dies 
fail early. Others run a surprisingly 
long time. Cookie cutter dies have 


New Overseas Information Committee 


AE COUNCIL has formalized as the 

SAE Overseas Information Commit- 
tee an informal group under the lead- 
ership of SAE Past-President C. G. A. 
Rosen which was inaugurated a year 
ago. Purpose of the group—and pur- 
pose of the now-formalized committee 
—was to explore the best ways to in- 
crease the overseas content of SAE 
meetings and publications. 

Members of the already-in-action 
Overseas Information Committee are: 
C. G. A. Rosen, Caterpillar Tractor Co., 
chairman; J. T. Dyment, Trans-Can- 
ada Air Lines; W. E. Jominy, Chrysler 
Corp.; D. P. Barnard, Standard Oil of 
Indiana; M. A. Thorne, General Motors 
Corp.; R. R. Burkhalter, Spicer Divi- 


sion, Dana Corp.; and W. K. Creson, 
Ross Gear & Tool Co. 

Chairman Rosen has reported to 
Council that “this program will grow 
by evolution and that, from time to 
time, additional members will be added 
when special knowledge of specific ac- 
tivities is required.” He reports also 
that: 

“Consultants will be called in from 
time to time to lend their knowledge 
and provide information relative to 
their overseas experience. 

“The Committee. has been authorized 
by the Council to make use of all of 
SAE’s available information-dissemi- 
nating tools . . . meetings, SAE Jour- 
nal, special reports to the Council, spe- 
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provided an answer to many problems 
that once had to be solved by nibbling 
and burning. Some pointed advice 
was given on the subject: if you want 
to try cookie cutter dies, don’t put an 
experienced die man on the job. 

Auto engineers are watching tita- 
nium and they are increasingly aware 
of the improvements being made in 
the properties of powdered metals. 


Science Contributing to Manufacturing 


Other subjects in which these pro- 
duction executives have expressed an 
interest are tape-and card-controlled 
machine tools, and how to machine 
radioactive materials. They want to 
know more about the “building block” 
concept in machine tools which is 
aimed at promoting standardization 
and flexibility of machines that must 
be tied together as in a tranfer line. 

Quality continues to be primarily a 
manufacturing problem but there has 
been some help from the current trend 
toward automation. Automatic pro- 
duction automatically requires more 
uniform parts. If the quality is not 
there, machines will not function auto- 
matically, it was pointed out. “Waste 
can cost more than engineering,” was 
the way one executive expressed his 
concern about quality. 

It is generally agreed that there is a 
pronounced trend toward automatic 
assembly of parts. There is also con- 
siderable interest in better ways to get 
materials to the assembly line and in 
the development of more efficient 
methods of taking scrap away. 

Due to the pronounced trend toward 
automation, production men have, if 
anything, a keener interest than ever 
before in conveyors. They are also 
interested in what air conditioning can 


do to improve quality and its effect on 
workers. 


Training for Production 


Training men specifically for pro- 
duction has been a somewhat neglected 
field, it was argued by one member of 
the committee. ‘We train men for de- 
sign but production men just slide in 
through the side door” was the way he 
put it. The need to train men specifi- 
cally for production is urgent, it was 
generally agreed. 

A somewhat different approach to 
the personnel problem was reported by 
a member of the Production Activity 
Committee. A correlation was made 
of outside technical interests wtih suc- 
cessful apprenticeships. Does he read 
technical magazines? Is he interested 
in radio, television, and so on? An 
outside interest in technical matters 
may be an even better indication of 
potential skills than the usual aptitude 
tests, it was suggested. 


Materials Papers Aim 
At Mechanical Engineers 


HEN you’re preparing a paper for 
SAE, think of the mechanical en- 
gineer. 

This advice, offered by an experi- 
enced member of the Engineering Ma- 
terials Committee at the Annual Meet- 
ing in Detroit, sums up the formula 
for successful communication by ma- 
terials men with members of SAE. 

Where this rule is followed, a broad 


Acts to Aid Meetings, Publications 


cial publication, and other publications. 
In practice, the Committee will make 
recommendations to the appropriate 
Activity Committees for presentation 
of papers at technical sessions. 

“In addition, special reports to the 
Society will be channeled into publica- 
tions through the regular Publication 
Committee policies and procedures. 
In this connection, a start was made 
in the January 1957 SAE Journal 
where in a column under the heading 
‘SAE Looks Overseas’ Hugh Harvey of 
Shell Oil Co. reported on aircraft 
plants recently visited by him in Eng- 
land, France, and Germany. In Feb- 
ruary, Paul Miller of Ford Motor Co. 
reported on tooling manufacturing 
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methods which he observed on a re- 
cent visit to the European Continent. 
It is hoped that this column may be- 
come a regular feature of SAE Journal. 

“A number of papers have also been 
suggested to and scheduled by appro- 
priate Activity Committees for coming 
National Meetings. ... 

“The Committee is still at work to 
develop a full working policy which 
can provide a growing effort in useful- 
ness and in service to the membership 
of SAE. 

“By this means it hopes to inject 
into SAE meetings and publications 
an even greater volume of thinking 
and challenging developments from 
abroad.” 


range of subjects can be tackled suc- 
cessfully, it was pointed out. Even a 
subject like “Solid State Physics” can 
make an interesting paper—if it’s well 
handled. 

This suggestion was offered: the sub- 
ject can be very technical—if the dis- 
cussion of it is not too technical. 


The outstandingly successful talk by 
Dr. L. R. Hafstad at an SAE luncheon 
in Detroit recently is an example of 
this, the Committee thought. Dr. Haf- 
stad’s subject was, “Basic Research and 
the Automotive Industry.” 


In addition to subjects like solid 
state physics, the Committee feels that 
not-too-technical discussions of sub- 
jects like, “What Physics Means to 
You” ought to be considered, provided 
the discussion is slanted properly to- 
ward the audience. 


Included in a wide range of tech- 
nical subjects considered by the Mate- 
rials Engineering Committee at its 
January meeting were the fatigue re- 
sistance of metals, accelerated labora- 
tory tests, brake lining problems, steels 
that get their color electronically, new 
paints and finishes, and curved glass 
as a construction material. 


While no action has yet been taken 
to put these subjects on the program, 
the Committee will be following devel- 
opments in these fields. When signifi- 
cant developments occur, efforts will 
be made to tell the membership of SAE 
about them. 

Several papers are in preparation on 
the subject of fatigue, both in SAE 
and in other scientific groups. An- 
nouncements may be expected in the 
near future. 

The problem of producing valves 
made entirely of non-strategic mate- 
rials has been a concern of automobile 
engineers for a number of years. A 
paper on this subject will be given at 
the SAE Production Meeting at Buffalo 
in March. 

The engineer always has some res- 
ervations about the ability of acceler- 
ated tests in the laboratory to predict 
serviceability of a part. An area where 
this problem is particularly acute is 
non-ferrous materials. Lack of stand- 
ardization and other factors have 
findings being presented to the indus- 
try. A member of the Committee sug- 
gested some industry work ought to be 
done. 

Heavier cars and higher speeds have 
increased the loads on brakes to a 
point where brake designs and brake 
lining materials have become a sub- 
ject of intensive investigation. Plastic 
binders for brake linings, for example, 
are being subjected to conditions on 
the freeways that present unusually 
difficult problems for the brake engi- 
neer. A considerable amount of re- 
search work is going on in this field, it 
was revealed. 

The demand for color in today’s mo- 
tor cars has set the stage for many new 
and different metallic finishes. Will 
we be able to use electronic means to 
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color materials such as steel? This is 
one of several possibilities discussed 
by the Committee. 

The group agreed that one of the 
outstanding recent developments was 
acrylic resin finishes. Resistance to 
weathering is one of the outstanding 
characteristics of these new finishes. 


Weight Problems Still 
Plague Truck Engineers 


RUCK and bus engineers are con- 

cerned as 1957 begins with a variety 
of special problems. Among the more 
important, Truck & Bus Activity Com- 
mittee discussion indicates, are: 


e Weight reduction by design and 
materials. 

e Drives and suspensions for tractors 
and trailers. 

e Interrelation 


of power steering, 


power braking, and weight distri- 
bution. 

e Improvement of truck ride quali- 
ties. 

e Drives and suspensions for tractors 
and trailers. 


Present and proposed legislation, 
truck and bus men say, is complicating 
the interrelation of power steering, 
power braking, and weight distribution. 
For better coordination, they are urg- 
ing that truck and trailer engineers 
work more closely together on braking 
problems. Fuller utilization of the 
safety features of power steering is also 
being urged, as is more attention to 
retarding means. 

A T & B Activity Committee sub- 
committee is currently exploring the 
possibilities of getting weight reduction 
through designs and materials selected 
for that purpose. The subcommittee 
will report on both theoretical possi- 
bilities and on specific examples of 
achievements already made. Chair- 
man of this subcommittee is H. O. 
Flynn. Serving with Flynn are C. A. 
Lindblom, V. C. Speece, and R. C. 
Wallace. 


SAE National Meetings . . . 
1957 


March 20-22 
Production Meeting and Forum 
Hotel Statler, Buffalo, N. Y. 


April 2-5 
Aeronautic Meeting 
Aeronautic Production Forum 


and Aircraft Engineering Display 
Hotel Commodore, New York, N. Y. 


June 2-7 
Summer Meeting 
Chalfonte-Haddon Hall 
Atlantic City, N. J. 


August 12-15 
West Coast Meeting 
Olympic Hotel, Seattle, Wash. 


September 9-12 
Tractor Meeting and 
Production Forum 


Hotel Schroeder, Milwaukee, Wis. 


September 30-October 5 
Aeronautic Meeting, 
Aircraft Production Forum, 
and Aircraft Engineering Display 
Ambassador, Los Angeles, Calif. 


1958 


January 13-17 
Annual Meeting and Engineering Display 


Placement Committee 
Acts on Bulletin Forms 


AE PLACEMENT Committee is con- 

tinuing its effort to reduce the cur- 
rent overwhelming bulk of the “Posi- 
tions Available” bulletins which are a 
regular part of the Society’s Placement 
Service efforts. Some modification of 
current bulk, the Committee believes, 
will improve the actual service ren- 
dered by these bulletins both to SAE 
members and to companies seeking en- 
gineers. 

With respect to ‘““Men Available,” the 
Committee decided at its last meeting 
to send out one bulletin each month 
instead of two, but to designate in an 
appropriate manner the new listings 
not in the previous bulletin. Practice 
of listing each man available for three 
months and then skipping two months 
before a relisting will be continued. 

The Committee plans to advertise in 
SAE Journal from time to time the 
availability of the SAE Placement 
Service with a brief description of its 
procedures. 


November 4-6 
Transportation Meeting 
Hotel Statler, Cleveland, Ohio 


November 5-6 
Diesel Engine Meeting 
Hotel Statler, Cleveland, Ohio 


November 6-8 
Fuels and Lubricants Meeting 
Hotel Statler, Cleveland, Ohio 


The Sheraton-Cadillac and Statler Hotels 
Detroit, Mich. 
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COOPERATIVE ENGINEERING PROGRAM 


Eight New Members of 


1957 


HE 1957 chairman and eight new 

members of the Technical Board are 
as follows. 

A. E. W. Johnson, Vice President of 
International Harvester Co., will serve 
as chairman of the 1957 Technical 
Board. In 1916, Mr. Johnson began his 
present association with International 
Harvester as a draftsman at the Mc- 
Cormick Works. He became design 
engineer for harvester-threshers in 
1922, and in 1926, was named chief en- 
gineer of the McCormick Works Prod- 
uct Engineering Department. A year 
later he became assistant to the man- 
ager of implement engineering in the 
Company’s General Office. In 1941 
when farm implement production as- 
sumed increased importance, he be- 
came manager of implement engineer- 
ing. When the Harvester Company 
adopted the divisional form of organ- 
ization in 1944, Mr. Johnson became 
manager of engineering for the Farm 
Implement Division. He served in that 
capacity until 1947 when he was ap- 
pointed director of engineering for the 


W. M. May 
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Technical Board 


Company. In 1952, Mr. Johnson was 
elected vice president of the Interna- 
tional Harvester Company. 

A. P. Fontaine, Vice President and 
Director of Engineering, Bendix Avia- 
tion Corp. Following his graduation 
from the engineering school of New 
York University, Mr. Fontaine became 
an aircraft designer for the Fairchild 
Aircraft Corp. Later, he moved to 


R. W. Rummel 





NEWS 


A. E. Williams 


The 1957 SAE Handbook . . 


... Scheduled for publication after June 15, will be the last Hand- 


book published until January 1959. 


The change in date of publication is designed to make the Hand- 
book correspond to the calendar year and to permit technical com- 
mittee members an October thru May work period, uninterrupted by 
summer vacations. The new January publication date will shift the 
final approval of projects to be included in the Handbook to the June 


Technical Board meeting. 


Other reasons for favoring the change include: 


(1) The change would have the effect of advancing publication 


date of approved reports. 


(2) Issuance shortly after annual dues payment will tend to in- 
crease members appreciation of the services offered by the Society. 


The unanimous agreement of Technical Committee Chairmen to 
use the 1957 Handbook for 18 months during the change-over was 
reported by C. F. Arnold, Chairman of the Publication Policy Com- 


mittee. 


Republic Aviation Corp. as a fighter 
plane project engineer, and in 1939, 
joined the Stinson Division of Consoli- 
dated Vultee Aircraft. At Convair 
where he served as assistant director 
of engineering, Fontaine designed the 
first successful military liaison-type 
plane. He joined Bendix in 1944 and 
remained until 1946, when he took over 
the direction of the Aeronautical Re- 
search Center of the University of 


Michigan. In 1951, Mr. Fontaine was 
named vice president and general man- 
ager of Convair, where he worked until 
rejoining Bendix in 1952. 

R. H. Isbrandt, Director of Automo- 
tive Enginereing at American Motors 
Corp. Mr. Isbrandt began his career 
as a chassis detailer with the A. O. 
Smith Corp. In 1929, he joined Nash 
Motors as chassis designer and left the 
firm in 1936 to join Firestone Tire & 


Subcommittee Visits River Works 


Following a meeting of SAE’s Subcommittee for Standardization of Aircraft Engine Accessory Drive 
Bearings, members visited the Small Aircraft Engine Department facilities of the River Works. 


Rubber Co. as assistant automotive re- 
search engineer, assigned to special de- 
velopment work in aircraft and motor 
vehicle suspension systems. Later he 
became vice president and general 
manager of Firestone Aircraft Co. 
Mr. Isbrandt joined Kaiser-Frazer 
Corp. in 1947 as chief chassis engineer, 
and in 1949 became the company’s 
chief aircraft engineer. He rejoined 
Nash in 1953, and since has served as 
chief design and executive engineer of 
both Nash and American Motors. He 
attained his present position in 1956 as 
director of automotive engineering at 
American Motors. 

M. J. Kittler, Executive Vice Presi- 
dent, Holley Carburetor Co. Mr. Kit- 
tler received a BS degree in Mechani- 
cal Engineering from the Armour In- 
stitute of Technology in 1929. Soon 
after, Mr. Kittler joined the Interna- 
tional Harvester Co. where he did test 
work on tractor and truck engines and 
carburetors. At Bendix-Stromberg 
Carburetor Co., he worked on experi- 
mental and development projects on 
all types of carburetors and on the de- 
velopment of the automatic choke. In 
1935, Mr. Kittler joined the Chandler- 
Groves Division of the Holley Carbure- 
tor Co. and since then has devoted 
much time to the design and develop- 
ment of aircraft carburetors. 

W. M. May, Vice President—Engi- 
neering, Mack Trucks, Inc. A graduate 
of M.I.T., Mr. May joined the Mack 
Company in 1939 as a test engineer 
His subsequent activities included 
working in the design, experimental 
and research sections of the Engineer- 
ing Division. He became chief engi- 
neer at Mack in 1954 and was elected 
vice president—engineering in Janu- 
ary. Currently, Mr. May is in charge 
of all engineering activities for Mack 


\~ Trucks, Inc. 


The 


E. C. Smith, Chief Metallurgist and 
Director of Research, Republic Steel 
Corp. After graduating from Ohio 
State University in 1913, Mr. Smith re- 
turned to do graduate work in Mineral- 
ogy and Metallography. He joined the 
Gary Works of the U. S. Steel Corp., 
then enrolled for further study at 
Columbia University. Later, he be- 
came an instructor at Ohio State Uni- 
versity in the Engineering School pro- 
gram. After World War I, Mr. Smith 
became chief inspector at Central Steel, 
and later, became mill metallurgist. 
He was named assistant district man- 
ager of Republic’s Central Alloy Dis- 
trict following the merging of Central 
Steel and United Alloy Steel. Mr. 
Smith has been chief metallurgist at 
Republic Steel since 1932. In 1956, he 
was appointed director of research. 

R. W. Rummel, Vice President of En- 
gineering, Trans World Airlines, Inc. 
Mr. Rummel graduated from the Cur- 
tiss-Wright Techncial Institute of 
Aeronautics. Before joining TWA, he 


meeting was held in Boston last December. Seated from left to right are: E. D. Schneider; Chair- 
man D. McLeod, Naval Air Material Center, Philadelphia; V. M. Zwicker; F. G. Mikel, Bureau of 
Aeronautics; Dr. E. G. Jackson, SAED Thomson Lab; A. W. Dickens of Evendale; L. B. Evans; G. A. 
Zimmerman. Standing are G. B. Hanson, SAED Marketing, and C. L. Hamm, committee member 
tepresenting the Small Aircraft Engine Department. 


was chief engineer of Rearwin Aircraft 
and Engines, Inc. Mr. Rummel was 
simultaneously chief engineer of the 
Ken Royce Aircraft Engine Co. which 
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was later merged with the parent com- 
pany. While associated with these 
companies, Rummel was responsible 
for the design and development of light 
airplanes and aircraft engine models 

E. C. Wells, Vice President—Engi- 
neering at Boeing Airplane Co. After 
graduating from Stanford University 
in 1931, Mr. Wells joined Boeing’s en- 
gineering staff where he made detailed 
drawings of the tail surfaces of the 
Model 247 transport. In 1939, he be- 
came chief of the Preliminary Design 
Unit of the Boeing Aircraft Co. Two 
years later, Wells became assistant en- 
gineer in charge of Military Projects. 
A year later, he was named assistant 
chief engineer. He became chief engi- 
neer in 1943. 

A. E. Williams, Executive Vice Presi- 
dent—Manufacturing and Engineering, 
Fruehauf Trailer Co. Currently, Mr. 
Williams is responsible for co-ordinat- 
ing all engineering and manufacturing 
efforts at Fruehauf. He has spent 
considerable time increasing facilities 
and personnel in the Experimental and 
Research Departments at Fruehauf. 
Mr. Williams was recently elected a di- 
rector of the Truck Trailer Manufac- 
turers Association. 

Remaining on the Technical Board 
are the following members whose terms 
expire in 1957. 


L. L. Bower—Waukesha Motor Co. 

A. T. Colwell—Thompson Products, 
Inc. 

R. F. Kohr—Ford Motor Co. 


A. G. Loofbourrow—Chrysler Corp. 

E. F. Norelius—Construction En- 
gineer 

A. E. Smith—Pratt and Whitney 
Aircraft Division, United Air- 
craft Corp. 


Members whose Technical Board 
terms end in 1958 are: 


C. F. Arnold—Cadillac Motor Car 
Division, General Motors 
Trevor Davidson—Bucyrus-Erie Co. 
W. H. Holaday—Dept. of Defense, 
Office of Assistant Secretary 
of Defense 

C. L. Sadler—Sundstrands Avia- 
tion Division, Sundstrands Ma- 
chine and Tool Co. 

D. D. Streid—General Electric Co. 


1957 Technical Board Chairman 
Johnson has selected for the Executive 
Committee the following Board mem- 
bers: 

C. F. Arnold 

A. T. Colwell 

R. F. Kohr 

A. G. Loofbourrow 
C. L. Sadler 


The five men, whose three-year 
terms on the Technical Board just 
ended, are: 

B. F. Bachman—White Motor Co. 

O. A. Brouer—Swift and Co. 

F. W. Fink—Ryan Aeronautical Co. 

W. C. Lawrence—American Air- 
lines, Inc. 

Harold Nutt—Borg and Beck Divi- 
sion, Borg-Warner Corp. 
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Technishorts . . . 


4000 SAE members have been asked by the Technical Board’s 
Publications Policy Committee to present their ideas about how 
technical committee information can best be presented for use by 
SAE members. The Committee is currently studying the replies to 
its recent survey undertaken to determine the usage and cross ref- 
erence value of different sections of the Handbook. Some of the 
responses will also help the committee to determine the need for 
Special Publications to supplement the Handbook. 


Three men were appointed by the Technical Board to serve as SAE 
representatives on four sectional committees recently organized by 
ASA’s Nuclear Standards Board. The SAE Nuclear Energy Advisory 
Committee recommended that SAE be represented on these commit- 
tees. The following were appointed: 


DR. ALBERT VAN RENNEN of Bendix Aviation Corp.’s Research 
Laboratories to Sectional Committee N-3 Nuclear Instruments. 

H. J. OGORZALY of Esso Research and Engineering Co. to Sec- 
tional Committee N-5 Mechanical Engineering for the Nuclear 
Field. 

DR. H. J. GOMBERG of the University of Michigan, currently in 
charge of the Michigan Phoenix reactor to Sectional Committee 
N-6 Reactors Hazards and N-7 Radiation Protection. 


The SAE Truck and Bus Technical Committee is setting up a 
special subcommittee to determine the feasibility of developing a 
meaningful SAE engineering report on Maximum Gross Vehicle 
Weight Ratings. This project is being undertaken at the request of 
the Automobile Manufacturers Association. 


The names of two SAE technical committees have been changed 
from: 


1. Passenger Car Body Engineering Committee to Body Engi- 
neering Committee (with the provision that the Committee, 
when dealing with problems and projects affecting commer- 
cial vehicles, coordinate its work with the SAE Truck and Bus 
Technical Committee). 

. Hydrodynamic Drive and Transmission Committee to Trans- 
mission Committee. 


SAE’s Aircraft Electrical Equipment Panel has undertaken work to 
coordinate requirements for electrical equipment to counter-act detri- 
mental effects of radiation. 


The new Relays group of the Aeronautics Accessory and Equipment 
Division has started work on contact contamination standardization. 
Its work will be coordinated with the military on revisions of current 
relay specifications, the American Institute of Electrical Engineers 
task group on inductive loads, and the Aircraft Industries Associa- 
tion-Electronic Equipment Committee Relay Panel covering relays 
for electronic usage. 


The death of Harry R. Wolf was announced at the January 17 
Fuels and Lubricants Technical Committee meeting. In commemo- 
ration of his friendship and many services to the Society, a resolu- 
tion expressing the committee’s condolences to Mr. Wolf’s family 
and its gratitude for his help in furthering technical committee work 
was passed. For years a member of the Fuels and Lubricants Tech- 
nical Committee, Mr. Wolf was also active on the Torque Converter 
Fluids Subcommittee and Subcommittee A—Transmission and Rear 
Axle Lubrications and Engine Coolants Subcommittee of the Non- 
Metallic Materials Committee. 





Reducing Shock 


and Vibration Interference .. . 


with normal operation 


easy-to-understand ground 
Good 


technical committee. 


RECENTLY formed SAE technical 

committee has made a start toward 
giving design engineers easy-to-under- 
stand and easy-to-apply ground rules 
for designing so that shock and vibra- 
tion will not interfere with the normal 
operation of an airplane’s electronic 
equipment. Designated as S-12, this 
SAE Committee for Shock and Vibra- 
tion has already: 


1. Completed some of the studies 
on one-degree and six-degree 
of freedom systems employed 
for steady-state vibration isola- 
tion as well as some studies on 
response of isolation systems to 
random excitation; 


2. Issued several technical docu- 
ments to Committee members 
on these subjects; and 


. Detailed a program for study of 
certain fundamental dynamical 
systems .. . and determined to 
examine the pertinent non-dy- 
namical characteristics of these 
systems later. 


Chairman of S-12 is Lockheed’s Dr. 
C. T. Molloy, who started operations 
by contacting top level engineering 
management of West Coast aircraft 
firms to pin-point shock and vibration 
problems of mutual concern. The in- 
vestigation of the problem of isolation 
of electronic equipment from shock and 
vibration was decided upon as the 
Committee’s first project. Others will 
be undertaken later. 


The Committee is pursuing its pro- 
gram actively through four subcommit- 
tees .. . on sources, on isolation sys- 
tems, on receivers, and on random ex- 
citation. THE SUBCOMMITTEE ON 
SOURCES will study vibration, shock 
and acoustic sources which exist on 
aircraft. It will later propose means 
of describing these sources in terms of 
significant parameters. Also, it will 
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rules for designing is aim of first studies by new SAE 


start already made. 


propose techniques to measure these 
parameters. 

The parameters chosen for descrip- 
tion will be such as to permit determi- 
nation of the motion of the receiver of 
the vibrational energy, when the isola- 
tion system parameters and the re- 
ceiver parameters are also given. 


THE SUBCOMMITTEE ON ISOLA- 
TION SYSTEMS will study systems 
whose function is to provide isolation 
from vibration, shock, and acoustic 
excitation. This group will propose 
means of describing isolation systems 
which, taken together with the source 
and receiver parameters, will permit 
determination of the motion of the 
receiver. Also, it will propose means 
of measuring the quantities selected 
for description of the isolation systems. 


THE SUBCOMMITTEE ON RE- 
CEIVERS (items which are recipients 
of vibrational, shock, or acoustical ex- 
citation), will study the parameters 
necessary to describe the motion of the 
electronic equipment when it is coupled 
to a vibration, shock, or acoustical 
source through an isolation system. It 
will also: 

a. Propose means for measuring 
these parameters, and 

b. Propose criteria in terms of the 
parameters used for describing the mo- 
tion of the equipment, which define the 
amount of motion the equipment can 
safely withstand. 


THE SUBCOMMITTEE ON RAN- 
DOM EXCITATION will study the re- 
sponse of mechanical systems to such 
excitation and propose to the other 
three subcommittees any suggestions 
resulting from this study that appear 
applicable to the work of these other 
groups. 


The program detailed for study of 
the one-degree and six-degree of free- 
dom dynamical systems is aimed to 
give the isolation-system designer: 


1. The various parameters which are 
required to define the performance of 
the system which he is designing; 


2. How to use these parameters to 
achieve a satisfactory design; 


3. Suggested methods by which these 
parameters can be measured. 


The program as outlined follows: 
1. Steady state vibration problem. 


a. One-degree of freedom systems. 
b. Six-degree of freedom systems. 


2. Shock isolation problem. 
a. One-degree of freedom systems. 
b. Six-degree of freedom systems. 


3. Response to random excitation. 


a. One-degree of freedom systems. 
b. Six-degree of freedom systems. 


4. Detailed study of vibration sources 
on aircraft. 


a. Optimum choice of parameters 
describing the sources. 

b. Procedures for measuring the 
selected parameters. 

c. Compilation of numerical val- 
ues of parameters which are pre- 
sently available. 


. Detailed study of receivers ‘elec- 
tronic equipment) on aircraft. 


a. Optimum choice of parameters 
for describing the dynamical char- 
acteristics of the receiver. 

b. The means for measuring the 
optimum parameters selected. 

c. Method of specifying the fra- 
gility of the receiver (e.g. the am- 
plitude of the sinusoidal displace- 
ment which the equipment can 
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safely withstand, plotted as a 
function of frequency over a given 
frequency band or the maximum 
acceleration and the duration of 
that acceleration which the equip- 
ment can safely withstand.) 


. Detailed study of 
tems. 


isolation sys- 


a. The specification of the opti- 
mum parameters for describing 
the isolation system. 

b. Methods for measuring these 
parameters. 

c. Compilation of numerical val- 
ues of these parameters which are 
presently available. 

d. Development of design tech- 
niques which combine the given 
dynamical parameters in such a 
way as to define the optimum 
parameters for the isolation sys- 
tem. 


Detailed Study 


Detailed study of other than dy- 
namical characteristics of vibration 
isolators which must be considered. 


1. Pertinent dimensions; standardi- 
zation of drawings showing all impor- 
tant dimensions and isolator essentials. 


2. Environment: effects of tempera- 
ture, aging, setting, etc. 


3. Endurance; adequate method for 
specifying endurance characteristics of 
isolators and method of measuring 
same. 


4. Structural strength; method of 
adequately specifying structural 


strength of isolators and method of 
measuring same. 


5. Other miscellaneous items. 


Committee Is Representative 


The Committee, as organized under 
Chairman Molloy’s leadership, consists 
of active members and consultants. 
Both active members and consultants 
are engineers who have had considera- 
ble experience in various phases of the 
electronics equipment mounting prob- 
lem. The active members are those 
who are so located as to be able to at- 
tend monthly committee meetings. 

The present roster of the Committee 
is as follows: 


ACTIVE MEMBERS: Committee Of- 
ficers: Dr. C. T. Molloy, Lockheed, 
chairman; Dr. C. T. Morrow, Ramo 
Wooldridge Corp., vice-chairman; F. 
Mintz, Lockheed, secretary. 


Subcommittee on Sources: W. W. 
Harter, Northrop, chairman; G. L. 
Getline, Convair; F. P. Klein, Hughes 
Aircraft; F. Mintz, Lockheed; C. L. 
Walker, Jr., Douglas: R. R. Beachler, 
North American; Dr. S. Rubin, Lock- 
heed. 


Subcommittee on Isolation Systems: 
E. Raymund, E. V. Roberts and Asso- 
ciates, chairman; V. Benson, E. V. 
Roberts and Associates; L. Foglesong, 
Barry Controls; C. P. Haber, Lord 
Manufacturing; H. Jencks, Douglas; 
J. B. Hartley, Lord Manufacturing; H. 
Himelblau, North American; G. H. 
Klein, Robinson Aviation. 


Subcommittee on Receivers: F. B. 
Safford, Northrop, acting chairman; 
R. A. Blais, Gilfillan Brothers; H. 
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Himelblau, North American; J. Mc- 
Anulty, Bendix Aviation; Dr. J. T. 
Muller, New Jersey Dynamic Testing 
Laboratories; G. W. Schatz, Hughes 
Aircraft; K. Kuoppamaki, Naval Ord- 
nance Laboratory; E. Lahnala, Collins 
Radio Company. 


Subcommittee on Random Excita- 
tion: Dr. C. T. Morrow, Ramo Wool- 
dridge Corp., chairman: Dr. R. S. 
Bradford, Jet Propulsion Laboratory; 
A. J. Curtis, Hughes Aircraft: L. Fogle- 
song, Barry Controls; G. L. Getline. 
Convair; F. Mintz, Lockheed. 


Consultants 


Consultants: L. Batchelder, Ray- 
theon Manufacturing; W. T. Carnes, 
Aeronautical Radio, Inc.; F. Cooper. 
Northrop Aircraft; C. E. Crede, Barry 
Controls; H. C. Dalyrmple, U.S. Naval 
Engineering Experiment Station; C. 
Davis, Robinson Aviation; Dr. H. R. 
Friedrich, Convair; C. Golueke, Wright- 
Patterson Air Force Base; W. Hall, 
RCA Service Company; M. Harrison, 
David Taylor Model] Basin; D. C. Ken- 
nard, Wright-Patterson Air Force 
Base; Dr. E. H. Kennard, David Taylor 
Model Basin, Dr. E. Klein, Naval Re- 
search Laboratory, W. Luebking, Col- 
lins Radio Co.; C. W. McDowell, 
Wright-Patterson Air Force Base; R. 
T. McGoldrick, David Taylor Model 
Basin; H. McGrath, Wright-Patterson 
Air Force Base; Dr. H. O. Parrack, 
Wright-Patterson Air Force Base; S. 
Pines, Republic Aviation; J. Rebman, 
Lord Manufacturing; Dr. O. R. Rogers, 
Wright-Patterson Air Force Base; J. 
Tyler, Pratt and Whitney Corporation: 
K. Unholtz, MB Manufacturing: Dr. I 
Vigness, Naval Research Laboratory. 


Rear row, left to right: C. L. Walker, R. S. Bradford, C. P. Haber, G. L. Getline, G. W. Schatz, H. Himelbiau, H. 
Jencks, J. B. Hartley, S. Rubin, L. Foglesong, A. J. Curtis, R. R. Beachler, C. T. Luce, K. Kuoppamaki. Front row, left 
to right: F. Safford, E. C. Raymund, F. Mintz, C. T. Molloy, C. T. Morrow, W. W. Harter, E. W. Rentz, C. H. Klein. 
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11 New TC Chairmen 


Elected; 12 Reelected For 1957 


LEVEN technical committee chair- 

men were elected and twelve were 
reelected, it was amnounced at the 
January 17 Technical Board Meeting 
in Detroit. 


The eleven new chairmen are: 


P. G. BELITSOS of General Electric 
Co. — Aeronautical-Automotive Draw- 
ing Standards Committee 

L. A. CUMMINS of Marlin-Rockwell 
Corp.—Ball and Roller Bearings Com- 
mittee 

R. L. DOUGLAS of Eastern Motor Ex- 
press, Inc.—Transportation and Main- 
tenance Technical Committee 

R. W. HAUTZENROEDER of Massey- 
Harris-Ferguson, Inc.—Tractor Tech- 
nical Committee 

V. E. HENSE of Buick Motor Division, 
General Motors Corp.—lIron and Steel 
Technical Committee 

R. F. HOLMES of AC Spark Plug Di- 
vision, General Motors Corp.—Screw 
Threads Committee 

J, T. O'REILLY of Ford Motor Com- 
pany—Nonmetallic Materials Commit- 
tee. 

V. J. ROPER of General Electric Co.— 
Lighting Committee 

P. J. SPERRY of International Har- 
vester Co.—Construction and Indus- 
trial Machinery Technical Committee 
H. D. WILSON of Ford Motor Co.— 
Electrical Equipment Committee 


Cockpit Committee 
Retains Standard 


AE’s Cockpit Standardization Com- 

mittee has found no outstanding 
basis for adopting a change from the 
“basic six” to the “T’” formation pro- 
posed by the Air Line Pilots Associa- 
tion. After extensive re-examination 
of its present standard, described in 
SAE’s Aeronautical Standard, Cockpit 
Flight Instrument Panel Arrangement, 
the Committee has made the following 
recommendations: 

1. The present standard instrument 
panel be retained until a scientific basis 
for change is developed by adequate 
eye motion studies or by other unbiased 
research. 

2. The Committee suggests that 
because of the importance of a basi- 
cally good standard flight instrument 
panel in time of peace and war, gov- 
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C. M. WRIGHT of Chrysler Corp.— 
Automotive Drafting Standards Com- 
mittee 


The twelve reelected chairmen are: 


E. L. ALLEN of Schonitzer Engineer- 
ing Co.—Passenger Car Body Engi- 
neering Committee 

A. C. BODEAU of Ford Motor Co.— 
Riding Comfort Research Committee 
C. M. DEAN of Pratt and Whitney Air- 
craft—Ignition Research Committee 
J. GURSKI of Ford Motor Co.—Non- 
ferrous Metals Committee 

A. L. HAYNES of Ford Motor Co.— 
Motor Vehicle Seat Belt Committee 
C. M. HEINEN of Chrysler Corp.— 
Fuels and Lubricants Technical Com- 
mittee 

O. K. KELLEY of General Motors Corp. 
—Transmission Committee 

L. C. KIBBEE of American Trucking 
Associations, Inc.—Truck and Bus 
Technical Committee 

C. E. MINES of the Allison Division of 
General Motors Corp. — Aeronautics 
Committee 

G. A. REA of Heil Company—Tube, 
Pipe, Hose and Lubrication Fittings 
Committee 

R. K. SUPER of Rockwell Spring and 
Axle Co.—Brake Committee 

R. P. TROWBRIDGE of General Mo- 
tors Corp.—Parts and Fittings Com- 
mittee 


ernment funds be made available for 
research on this problem. (The Com- 
mittee has offered its technical assist- 
ance on any such project.) 

3. The Committee feels that if the 
government decides that a national 
standard is necessary, such a standard 
should be made applicable to all trans- 
port operators including the civil and 
military. 


Engine Testing 
Panel Created 


NEW Engine Testing Study Panel, 
created by the Engine Division of 
the Aeronautics Committee, will deter- 
mine if it is feasible to establish a uni- 
form engine test code or recommended 
practice. Its objective will be to en- 


able the aircraft industry and military 
services to determine the true perform- 
ance of turbojets. 

Problems have arisen when trying to 
duplicate test stand results for turbo- 
jets, J. D. Clark of the Department of 
Navy, Bureau of Aeronautics, reports. 
In spite of taking every known precau- 
tion, there have been discrepancies by 
as much as five percent on test data 
accumulated on test stands. Difficul- 
ties have been encountered when try- 
ing to duplicate engine calibration 
previously established by the engine 
manufacturer, or when trying to obtain 
data correlations from brand new en- 
gines sent to different testing labora- 
tories. Results in such cases have 
shown an inability to duplicate test 
data accurately. 

Some of the variables to be studied 
by the Panel will include mass air flow. 
test cell depression, and critical dis- 
tance between the engine and test cell 
exhaust cone. 


Aero Standards, 
RPs Available 


EVEN new and five revised Aeronau- 

tical Standards and Recommended 
Practices are now available in loose- 
leaf form to supplement those previ- 
ously issued. They are as follows: 


*ARP 218A — Mounting Pads and 
Drives, Motor Operated Thru Spline- 
Pinion 


*ARP 243A— Nomenclature, Aircraft 
Hydraulic and Pneumatic Systems 


- AS 245A—Water Solution Type Hand 
Fire Extinguisher 


*AS 405A—Fuel and Oil Quantity In- 
struments 


*AS 412A—Carbon Monoxide Detector 
Instruments 

-AS 418— Maximum Allowable Air- 
speed Indicators 


-AS 452—Oxygen Masks for Non-Mil- 
itary Airplanes 


- AS 463—Oxygen Regulators For Com- 
mercial Transport Aircraft 


* ARP 494 Terminals—Input and Out- 
put—Ignition Exciters 


- ARP 503—Emergenecy Dlumination 


- ARP 570—Designation of Direction of 
Rotation of Helicopter Rotors 


- ARP 571—Instrumentation and Cock- 
pit Control Arrangement for Electronic 
Navigation and Communication Aids. 


(The above, plus new Numerical and 
Alphabetical Indexes for all Aeronau- 
tical Standards and Recommended 
Practices may be obtained at a mini- 
mum charge of $2.75.) 
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Managements Evaluate 
Technical Society Membership 


“If management is to get what 
it expects from its technical peo- 
ple, it must recognize the overall 
contribution which comes to the 
company through the broadening 
experience of its employees within 
the technical society,” declared G. 
E. Burks, Caterpillar Tractor Co.’s 
vice-president for engineering, at 
the SAE Membership Committee 
meeting held in January. 

Enlarging on the idea of com- 
pany awareness of professional so- 
ciety importance were J. E. Yingst, 
manager, staff research and devel- 
opment, Thompson Products, Inc.; 
D. D. Streid, manager, engineering 
jet engine department, Aircraft 
Gas Turbine Division, General 
Electric Co.; and P. H. Pretz, exec- 
utive engineer, vehicles test office, 
Ford Motor Co. 

In setting the pace for the meet- 
ing, Burks emphasized the fact 
that management utilizes the 
mental generating power of those 
employees who have acquired a 
broad-gage background of knowl- 
edge in many technical fields. 
This knowledge, he pointed out, is 
best secured by active participa- 
tion in technical societies. 

As a concrete example of the 
value which companies place on 
technical society membership, 
Burks noted that his firm pays the 
dues of those employees whom the 
company believes would be more 
valuable in their jobs if they were 
active society members. It goes 
half way in meeting the dues of 
other employees who affiliate with 
technical societies on their own. 
This company backing is made as 
an indication of its approval of 
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technical societies rather than on 
an employees’ financial need basis. 


Meeting Attendance 


Discussing management atti- 
tude toward employee participa- 
tion in technical society meeting, 
Yingst said that professional soci- 
eties and their activities have the 
whole-hearted support of top 
management at Thompson Prod- 
ucts. 

Based upon the belief that no 
individual or company gets more 
from an activity, endeavor, or pro- 
fessional society, than he puts into 
it, Yingst revealed that Thompson 
Products, aS a company, encour- 
ages attendance at Section and 
National Meetings of SAE, as well 
as participation on committees. 

Yingst stated further that his 
company is convinced that by such 
participation, the engineers and 
the company benefit through: 


* Learning who is doing what in 
other companies 

* Obtaining information through 
meetings and informal associa- 
tions 

* Allowing others the opportun- 
ity to know the company and its 
engineers 

* Keeping the name of the com- 
pany active 


Thompson Products policy to- 
ward meetings, Yingst added, is 
firstly to encourage attendance at 
Section meetings, but not to un- 
derwrite the cost of attending 
these sessions, and secondly, to 
encourage, with discretion, at- 
tendance at National Meetings, 
and to subsidize the necessary ex- 


penditures as a business expense. 

It is the company’s feeling he 
explained, that attendance at Sec- 
tion meetings is compatible with 
the employee’s ability to pay—and 
that his willingness to pay is in- 
dicative of his interest. 

In the case of out-of-town Na- 
tional Meetings, attendance re- 
quires travel and other expenses 
of some magnitude; often com- 
pany business matters are dis- 
cussed; opportunities are provided 
for broad contacts which are to 
the company’s advantage, and 
control of attendance contributes 
to maximum benefit to employees 
and company. On the control of 
attendance, Yingst, said, this is 
covered first by budget appropria- 
tions and second by responsibility 
given department managers to se- 
lect personnel to attend National 
Meetings. 


Committee Membership 


Management attitude toward 
employee membership on techni- 
cal and administrative committees 


was Streid’s topic for discussion. 
continued on page 90 


An Option... 


“Any member residing outside 
Section territory, upon written 
request for assignment to mem- 
bership in a given Section may 
be so assigned. 


“Such a member can select 


only one Section.” 


The above information (perti- 
nent to about 5% of SAE mem- 
bers who live outside Section or 
Group territory) is printed at the 
request of SAE Council. 


Request for assignment to a 
specific Section or Group should 
be addressed to Sections Depart- 
ment at SAE Headquarters. 





Continued from page 89 


Opening his remarks with the 
statement that General Electric 
pays employee dues for technical 
society membership, providing the 
employee personally pays his dues 
in one “founder society,’ Streid 
explained that his company as- 
sumes expenses for attendance at 
a national meeting, but does not 
pay for attendance at a local 
meeting of a technical society. 

General Electric, Streid said, 
considers participation in techni- 
cal activities a part of an engi- 
neer’s job. 

Streid reasons along this line: 
“We get assistance on work related 
to technical committee activities. 
I refer all technical problems to 
standards engineering, materials 
laboratory, the specifications en- 
gineer and the legal department.” 
All of these people, he added, con- 
sider it part of their jobs to coop- 
erate in assignments growing from 
technical committee activities. 

The General Electric manage- 
ment, Streid summarized, encour- 
ages reasonable participation in 
technical and administrative com- 
mittees of technical societies by: 

*paying expenses 

* giving help (technical and cler- 
ical) plus a fraction of a man’s 
time 

‘arranging for suitable repre- 
sentation on committees 

* recognizing this as a part of a 
man’s job and measuring his con- 
tributions accordingly 

*encouraging participation 
outstanding men 

The job you do on a professional 
society assignment, Streid added, 
shares weight with company as- 
signments when consideration is 


of 


given to merit increases. 

The question of management’s 
attitude toward invitations to pre- 
sent technical papers was an- 
swered by P. H. Pretz. 

The Ford Motor Co. is in favor 
of qualified employees participat- 
ing in the presentation and dis- 
cussion of technical papers at SAE 
meetings, Pretz told. his listeners. 
Generous allotments of time are 
granted for the preparation of 
these technical papers. In some 
cases, he added, this presentation 
might include purchase of mate- 
rials, investigations, studies, and 
the running of many tests. In 
other instances, the use of infor- 
mation and data of somewhat re- 
stricted nature is presented. In 
all cases, the costs of manuscripts, 
slides, and occasional exhibits are 
paid by the company: 

Often, Pretz stated, individual 
employees are asked to be speakers 
or to participate in some Society 
sponsored activity. It is the Ford 
policy, he said, to provide the most 
qualified employee for the occa- 
sion. This may turn out to be an 
employee other than the one re- 
quested. This should not be sur- 
prising, he said, in such a large 
organization with specialists in 
many technical areas. 

Of course, Pretz added, the trav- 
el expenses of the employees se- 
lected to present papers are borne 
by the company. 

In concluding, Pretz explained 
to the group the necessity that all 
technical papers for presentation 
to, or publication by, any techni- 
cal society, must be reviewed be- 
fore release. This is required, he 
said, for security reasons; also to 
avoid involvement in a patent sit- 
uation or premature disclosure of 
confidential material. 


Nominating Committees 
Operating at Top Speed 


Reports of the Sections’ Nominating 
Committees for 1957-1958 have reached 
headquarters at a faster rate this year 
than in any previous year. 

This is an indication that the vari- 
ous Nominating Committees, which 
were elected in January and February 
of this year, have been operating at 
full speed. 

Following customary procedure, each 
Section’s ‘or Group’s) Nominating 
Committee has a three-fold assign- 
ment. 

The first step is to nominate one 
candidate for each of the Section’s 
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elective offices, which are: chairman, 
vice-chairman, secretary, and treas- 
urer. It must also nominate regional 
and/or Activity vice-chairmen for 
which the Section has received Coun- 
cil authorization. 

The next step is to nominate one 
candidate, who must be a voting mem- 
ber of the Society, to represent the Sec- 
tion as a delegate to the Society’s 1958 
Nominating Committee. In addition, 
they nominate two alternates, who 
must also hold member grade. 

The final nomination made by the 
Committee is of a candidate to repre- 


sent the Section on the SAE Sections 
Committee during 1958. 

When these actions have been com- 
pleted, the Section Nominating Com- 
mittee presents its proposed slate of 
officers to the Section Governing 
Board, which in turn presents the slate 
at a Section meeting. 

Ballots are mailed to Section mem- 
bers in good standing thirty or more 
days before the last scheduled meeting 
of the Section year. 


Sections Add 


Vice Chairmen 


THE CANADIAN’ SECTION has 
changed the designation of its “Vice- 
Chairman ‘representing Sarnia’’ to 
“Vice-Chairman representing London- 
Sarnia Region.” 

THE MID-CONTINENT SECTION will 
add to its elective offices an Activity 
Vice-Chairman representing Fuels & 
Lubricants. 

THE ALBERTA GROUP will add a 
Regional Vice-Chairman representing 
Edmonton to its elective ‘offices. 


So. California 


W.E. A f 


Coffee Speaker 
Popular in So. Cal. 


The Southern California Section is 
continuing the custom started last year 
of having a ten minute coffee talk as 
part of the regular dinner meetings. 
The talk is given following the dessert 
and just prior to a ten minute inter- 
mission preceding the evening’s paper. 

Luigi Lesovsky, of the Lesovsky Race 
Car Engineering Co., is this year’s ap- 
pointed coffee speaker chairman. It is 
his responsibility to bring a few choice 
words to the dinner meeting audience 
concerning developments in the racing 
picture. This talk, either specific or 
general, may involve boats, stock cars. 
racing cars, or airplanes. 

It is the coffee speaker chairman’s 
prerogative either to secure a guest 
coffee speaker or give the coffee talk 
himself. 

As an example, at the Section’s Jan 
14 meeting, the coffee speaker chair- 
man talked about stock car competi- 
tion and the contributions these races 
make to the improvement of the stock 
passenger cars. 


Conran California Section held a 
Fuels and Lubricants Symposium on 
Jan. 28-29 with J. Brent Malin, tech- 
nical representative, Petroleum Chem- 
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icals Division, E. I. DuPont de Nemours 
& Co. serving as moderator. 

The five-paper program included: 
“The Availability of Jet Fuels” by Allen 
E. Smith, chief aviation engineer, So- 
cony-Mobil Oil Co.; “What Fuel Char- 
acteristics Mean to the Turbine Engine 
Airplane’ by Carl Weiss, powerplant 
section chief, Douglas Aircraft Co.; 
“Restrictive Specification Will Increase 
Jet Fuel Cost” by Harold R. Porter, 
senior product engineer, Standard Oil 
Co. of California; “Problems That Can 
Be Helped by Better Fuels and Lubes” 
by G. R. Wynne, police transportation 
superintendent, City of Los Angeles; 
and “The Partnership of Engineering 
and Petroleum” by John A. Edgar, 
chief research engineer, Shell Oil Co. 


Principals of the Cleveland Section January 21 meeting are left to right: speak- 
er’s sponsor T, R. Thoren; guest speaker C. H. Nystrom of American Bosch Arma 
Corp., who spoke on “Fuel Injection for Automobiles”; and Cleveland Section 


| AA, ea Chairman A. D. Gilchrist. 
W. B. Fiske, Field Edtte 


Display Sparks 
Membership Drive 


Membership Chairman J. R. Doyle 
and assistant Membership Chairman 
H. F. Hostetler are using a unique idea 
to apprise the members of the Cleve- 
land Section as to the progress being 
made in the membership growth. 

At each meeting, a special display 

is set up in the form of a single-cylin- 
der engine with adjustable cylinder. 
The level of the cylinder, with figures 
at the side, indicates the progress be- 
ing made toward the year’s goal of 180 
new members. The animated engine 
sketch is set up near the ticket desk 
where all those attending the monthly 
meeting will see it. 

In addition, Chairman Doyle, in his Prior to the meeting, members inspected a fuel injection system on an automobile. 
monthly report in the SAE Junior The car, on display in the hotel basement, gave members and guests a chance to 
Journal, uses the engine drawing as a inspect the fuel injection system before and after it was discussed at the meeting. 
visual aid to getting his membership 
story across. 


J. R. Doyle, Membership chairman of 

the Cleveland Section points with pride In a huddle before the meeting are left to right; J. Howard Dunn, Cleveland Sec- 
to the engine sketch display he uses to tion treasurer; Lawrence Pomeroy, technical editor of The Motor, London, Eng- 
show the Section’s membership growth. land; and Cleveland Section Secretary Edwin H. Scott. 
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From 


Section 


Cameras 


1 Featured speaker C. O. Slemmons 
* (eft), chief product development 
engineer, General Tire and Rubber Co., 
is greeted by Program Chairman Wil- 
liam Moranda (right) at the Feb. 5 
meeting of the Northern California 
Section’s South Bay Division. Subject 
for the evening was “Compressed Air 
Springs.” 


Members of the Texas Gulf Coast 
* Section gather with the honored 
guest at the Section’s January produc- 
tion activity meeting. Standing left to 
right are: William Tilden, Section sec- 
retary; O. H. Stelter, Section Meetings 
chairman; guest speaker Lloyd J. Wolf, 
of Wolf Engineering Co., Dallas, Texas; 
and Louis F. Mock, Jr., Section chair- 
man. 


Discussion at the meeting cen- 

* tered around the activities and 
products of the Wolf Engineering Co 
which manufactures unusual transpor- 
tation equipment. 

Shown here standing beside the Wolf 
Wagon or self-propelled van are Texas 
Gulf Coast Section members George 
Lewis, Frank Denny, Leon Blagg. 
Frank Wilson, and Edward Asch. 


Principals of the Central Illinois 
* Section Dec. 17 meeting gathered 
for this Journal photograph. Left to 
right are: guest speakers Edgar S. 
Cheaney, Allis-Chalmers Mfg. Co.; C. 
R. Brant, Caterpillar Tractor Co.; 
Donald R. Buerschinger, LeTourneau- 
Westinghouse Co.; E. J. Eckert, tech- 
nical chairman for the meeting; R. D. 
Henderson, Section chairman; and 
speaker Walter M. McCulla, Caterpillar 
Tractor Co. 


NORTHWEST 


| Pe. 


py speaker at the Jan. 18 meeting 
of the Northwest Section was Rob- 
ert E. Norris, fleet and special repre- 
sentative of Purolator Products, Inc., 
who presented a paper entitled, 
“What's New in Air Filters?” 

In addition, a sound and color movie 
was shown by Cummins Engine Co., 
illustrating the terrific damage done 
to an engine when even small amounts 
of dust material enters the intake sys- 
tem. This film stressed the points 
made in the discussion. 
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Earthmoving Industry Conference 
Program 


TUESDAY, MARCH 26 


9:30AM Welcome by General Chairman—W. H. McGlade 


Keynote Address—Bertram D. Tallamy, Federal Highway 
Administrator 


Technical Chairman—Ernest W. Spannhake, LeTourneau- 
Westinghouse Co. 


“The Army’s Wheeled Vehicles” 
Col. J. J. Wilson, U. S. Army Armor Board 


Technical Chairman—R. P. Van Zandt, Caterpillar Tractor Co. 


“The Beam Strength of Modern Gear Tooth Design” 
B. W. Kelley and R. Pederson, Research Department, 
Caterpillar Tractor Co. 


“Converters Can Be Different” 
James B. Black and Marvin W. Dundore, Hydraulic 
Division, Twin Dise Clutch Co. 


Banquet—Toastmaster—R,. D. Henderson 


Speaker—Edward McFaul 
“So You Think You’re Slipping” 


WEDNESDAY, MARCH 27 


9:00 AM Technical Chairman—D. W. Erskine, Allis-Chalmers Mfg. Co. 


“Mobile Laboratory Instrumentation” 
W. D. Speight and W. H. Jones, Research Department, 
Caterpillar Tractor Co. 


“Terrain Evaluation in Automotive Off-the-Road Operation” 
M. G. Bekker, Land Locomotion Laboratory, Detroit 
Arsenal 


Technical Chairman—wW. J. O’Shaughnessy, Hyster Co. 


“Development of the New International Payhaulers” 
Kenneth Kollinger, Construction Equipment Division, 
International Harvester Co. 


“Power Shift and Move More” 
M. Lowell Conrad, Construction Machinery Division, 
Clark Equipment Co. 


“Aluminum in Earthmoving Equipment” 
W. C. Weltman, Sales Development Division, Aluminum 
Company of America 
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MONTREAL 


Student Committee 
Steps-Up Its Activity 


Current activities of Montreal Sec- 
tion’s Student Committee reached a 
new peak of achievement at the Jan- 
uary meeting when 40 students at- 
tended Students’ Night. They mingled 
with Section members and heard two 
fellow-students, Gerald McMartin of 
Montreal University’s Ecole Polytech- 
nique, and David Hobart of McGill 
University, present their prize-winning 
papers. Awards of $50 and $30 were 
presented to McMartin and Hobart re- 
spectively. 

Growth of students’ interest in the 
Montreal Section can be attributed to 
the carefully planned work of the Sec- 
tion’s Student Committee under vice- 
chairman B. H. Miller. To foster still 
greater interest in SAE, Miller hopes 
to arrange for visiting speakers to pre- 
sent their papers to specially arranged 
student-gatherings in university halls 
on the afternoons of Section meeting 
dates. It is felt that such presenta- 
tions would be highly attractive to 
students and would lead to many more 
SAE Enrolled Students. 

The Section is also considering a 
plan to get many more regular mem- 
bers out to next year’s Students’ Night. 
Foundation of the plan would be to ask 
each member to take a student to the 
meeting as his guest, to remain with 
him for the evening as his host, and 
to introduce him to many other regu- 
lar members in the course of the meet- 
ing. It is felt that this procedure 
would assure a highly enjoyable and 
interesting time to both parties, and 
encourage Many more students to af- 
filiate with SAE and to come out reg- 
ularly to meetings. 


New ea Le 


rr: 


4éYou don’t supervise a truck fleet with 
horse and buggy ideas,” was the 
gist of the subject discussed by Lewis 
C. Kibbee, chief automotive engineer, 
American Trucking Association, at the 
Section’s transportation and mainte- 
nance meeting, Jan. 8. 
Prior to the technical presentation, 
Harry Stanton, Boston Globe, assumed 
his customary role of coffee speaker. 
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From Section Cameras 


Twin City Section Treasurer D. L. 
* Van Orman welcomes to the Jan. 9 
meeting guest speaker S. M. Weckstein, 
chief engineer, Industrial Division, 
Timken Roller Bearing, who spoke on 
“Design and Lubrication of Anti-Fric- 
tion Bearings.” 
The meeting was held jointly with 
the American Society of Lubrication 
Engineers. 


Guest speaker for the Wichita 

* Section Dec. 13 meeting was L. W. 

Newcomer, chief engineer for the Kan- 

sas Turnpike Authority who gave a 
talk on the Kansas Turnpike. 


South Texas Group members en- 

* joy a paper on “Vertical Take-Off 

and Handling Aircraft — Helicopters 

and Their Powerplants,”’ presented by 

R. G. Ervin (standing), vice-president 

of Hawk Helicopters, Fort Worth, 
Texas, at the Jan. 28 meeting. 


I. M. Harlow (right), technical 
* chairman for Northern California 
Section Jan. 23 meeting, joins guest 
speaker A. M. Brenneke (left), chief 
engineer, Perfect Circle Corp., during 
the question and answer period which 
followed the talk on “The Heavy Duty 
Oil—Slow Run-In Question.” 

After the discussion period, Raymond 
Burton, manager, sales promotion, Cen- 
tral Division, General Petroleum Corp., 
presented the film “Safety Economy 
Run.” 


SYRACUSE 


he new year was appropriately wel- 

comed in the Syracuse Section on 
Jan. 8 with a discussion of the techni- 
cal highlights of the 1957 cars. Thomas 
A. Bissell, manager, SAE Meetings Di- 
vision, illustrated his paper, ““Trends in 
1957 Car Design” with slides which 
assisted the members in comprehend- 
ing the numerous changes that have 
take place in the field. 


aie teat nerre 


ééPesearch and Development through 
Uninhibited Thinking” was the 
title of the paper presented by Com- 
mander George W. Hoover of the U. S. 
Navy, at the Section’s joint aircraft 
meeting with the Institute of the Aero- 
nautical Sciences held Jan. 9. 
Commander Hoover illustrated his 
talk with films and slides on instru- 
ment integration for Navy aircraft. 
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BUFFALO 


plant tour and a standing ovation 

were highlights of the January 8 
meeting of the Buffalo Section. 

The standing ovation was given by 
the group to Burnham E. Field as he 
was presented with a plaque com- 
memorating his 35 years with SAE. 

Following the dinner meeting, the 
group made a tour of the Dunlop Rub- 
ber Co., Buffalo with the 150 members 
divided into groups of about 15 mem- 
bers each. 


ST. LOUIS 


n audience of 250 engineers heard 
John S. Coleman, General Motors 
Corp. Technical Center, talk on “The 
Gas Turbine and its Application to Mo- 
tor Vehicles” at the January 31 meeting 
of the St. Louis Section which was held 
in conjunction with the St. Louis Engi- 
neers Club. The speaker supported his 
discussion with a set of colored slides. 


Well over 250 people launched the 
festivities at the St. Louis Section’s 
annual Ladies’ Night on Jan. 8. 

The fun began with a social hour, 
followed by a dinner, and rounded out 
with a play entitled, “He Ain’t Done 
Right by Nell.” 

The play, which was performed by a 
group of talented “Y” players, was a 
“gay nineties’ melodrama such as 
those typical of the old Mississippi 
River show boat production. Members 
and their better-halves lustily booed 
the villain, cheered the hero and of- 
fered additional dialogue to the per- 
formers. 


Three scenes taken at the annual 
Ladies’ Night celebration at the St. 
Louis Section are shown here. 

In the top photo Section Chairman 
Henry J. Buelt presents a corsage to 
Mrs. E. S. Kropf, wife of the Section 
vice chairman. 

The middle photo catches a glimpse 
of the members and guests as the 
party is well on its way. 

The play is the thing in the lower 
photo. The entire production was 
staged in the center of the ballroom 
floor with no scenery, a few chairs, a 
couple of tables, and a teapot. 
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SO. TEXAS 


V. Alli 


Student Night 
Scheduled for March 


March 27 will bring the annual Stu- 
dent Night festivities to the South 
Texas Group. Students are expected 
from Trinity University in San An- 
tonio, University of Texas in Austin, 
Texas Arts and Industries of Kingsville 
and St. Mary’s University in San An- 
tonio. 

The program will feature a talk on 
“The Application of Gas Turbines to 
Powerplants” by Dr. C. G. A. Rosen, 
SAE past-president, and consulting en- 
gineer to the president, Caterpillar 
Tractor Co., Peoria, Il. 

The day’s activities will include tours 
of the Engines, Fuels and Lubricants, 
and Aircraft Divisions of Southwest 
Research Institute. 


CANADIAN 


CG Field Editor 


embers of the Canadian Section now 
know what the S.T.O.L. Aeroplane 
is. A well-attended “Aviation Night” 
January meeting heard an address by 
Russell Bannock, director of opera- 
tions, DeHavilland Aircraft of Canada 
Ltd., on the present and future uses for 
the “Slow Take Off and Landing Aero- 
plane.” The Beaver and Otter models 
of DeHavilland were discussed with the 
aid of colored slides. 


PITTSBURGH 


meee ie, 


survey of heavy duty fleets con- 

ducted periodically by the Ethyl 
Corp., covering characteristics of com- 
mercial engines in over-the-highway 
operation throughout all parts of the 
United States, was discussed at the 
Section’s Jan. 22 meeting. Guest 
speaker for the occasion was E. L. 
Tandrup, engineering service section, 
technical service department, of the 
Ethyl Corp.’s Detroit Research Labora- 
tories. 
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Section Meetings 


CENTRAL ILLINOIS 


March 26-27 Earthmoving 
Industry Conferences. Pere Mar- 
quette Hotel. 


CHICAGO 


March 12 Lee Ohlinger 
of Northrop Aircraft.—‘“Nuclear 
Power In The World of Tomor- 
row.” Knickerbocker Hotel. 


March 18. SOUTH BEND DIVI- 
SION ... James O’Malley, Bell 
Aircraft.—“Design and Testing 
of UTOL Aircraft for Vertical 
Take-off and Landing.” 


CLEVELAND SECTION 


March 18 .. . Panel Meeting. 
“Engineering Department Mo- 
rale.”” Michael Vaccaro, N.A.C.A. 
—“‘Employee’s Viewpoint.”; T. 
Cyril Noon, Thompson Products, 
Inc., “Supervisors Viewpoint.”; 
and Wade White, Euclid Division, 
GMC,—“Corporation (Manage- 
ment) Viewpoint.” Cleveland 
Engineering Society Building. 
April 6... Annual Dinner- 
Dance 


April 9 . . . Akron-Canton Meet- 
ing. Louis P. Shannon, Public 
Relations Department, E. I. du 
Pont de Nemours & Co.—“Let’s 
Look at Tomorrow.” Mayflower 
Hotel. 


METROPOLITAN 


March 14... Fuel & Lubricant 
Dinner Meeting. C. A. Hall, re- 
search supervisor, Ethyl Corp.— 
“Spark Plug Fouling.” The Brass 
Rail Restaurant, Fifth Avenue & 
43rd Street, New York. Cock- 
tail Hour 5:30 p.m. Dinner 6:30 
p.m. Meeting 7:45 p.m. 


March 28 . . . Transportation & 
Maintenance Activity Meeting. 
H. Joseph Chase, base manager, 


Lockheed Aircraft Service-Inter- 
national Inc.—‘“‘Comparisons be- 
tween Truck Fleet & Airline 
Maintenance Service.” Belmont 
Plaza Hotel, Lexington Avenue & 
49th Street, New York. Meeting 
7:45 p.m. 


April 11 . . . Diesel Dinner Meet- 
ing. Arthur F. Underwood, Head 
Mech. Dev. Dept., General Motors 
Research Staff, GMC.—‘Free 
Pistons.” The Brass Rail Res- 
taurant, Fifth Avenue & 43rd 
Street, New York. Cocktail Hour 
5:30 p.m. Dinner 6:30 p.m. 


MILWAUKEE 


April 5 .. . Milwaukee Athletic 
Club. Social hour 6:00 p.m. 
Dinner 6:30 p.m. Meeting 8:00 
p.m. 


MONTREAL 


March 19...W. Paul Eddy, 
1957 SAE President.—“From Pis- 
tons to Jets.” Dinner and Meet- 
ing, Sheraton Mount Royal Hotel. 


PHILADELPHIA 


March 13... Transportation & 
Maintenance Activity Meeting. 
John Swift, International Har- 
vester. — “‘New Select - O - Matic 
Transmissions.” 


April 10 . . . W. Paul Eddy, 1957 
SAE President.—‘“From Pistons 
to Jets.” 


SYRACUSE 


March 12...E. P. Palmatier, 
manager, Transportation Section, 
Carrier Corp., Syracuse.—‘Air- 
conditioning the DC-8.” 


April 9... W. Paul Eddy, 1957 
SAE President.—“From Pistons 
to Jets.” 
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to: Editor, SAE Journal, 485 Lexington Ave., 
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HARRY E. CHESEBROUGH, with 
Chrysler Corp. for 25 years in capaci- 
ties ranging from student to executive 
engineer, has been named director of 
Product Planning for the Corporation. 

In his new position Chesebrough will 
be one of the top executives of the 
corporation reporting directly to E. C. 
ROW, administrative vice-president. 

He will co-ordinate and integrate 
plans of the Operating Division groups 
and central staffs for future automo- 
biles and trucks. Chesebrough joined 
Chrysler Corp. in 1932 upon graduation 
as a mechanical engineer from the 
University of Michigan. After receiv- 
ing his Masters Degree in automotive 
engineering at the Chrysler Institute 
of Engineering his first assignment was 
as a project engineer in the mechani- 
cal laboratory of the Engineering Divi- 
sion. 

In 1937 he was named supervisor of 
the Transmission Laboratory and a 
year later became supervisor of all 
road tests for the Engineering Division. 

In 1942 he became assistant chief 
engineer for the DeSoto Division and a 
project engineer for DeSoto Aircraft 
Production during World War II. He 
was appointed chief engineer for De- 
Soto in 1945 and four years later went 
to the Dodge Division in the same ca- 
pacity. 

Chesebrough returned to the Engi- 
neering Division in 1950 as assistant 
chief body engineer and a year later 
was appointed chief body engineer re- 


sponsible for development of bodies for 
all Chrysler Corp. cars and trucks. 
In 1955 he was named executive en- 


gineer responsible for coordinating 
product and programming in the En- 
gineering Division. 

As an active member of SAE, Chese- 
brough served as Detroit Section chair- 
man in 1954-1955 and is also a past- 
chairman of SAE Meetings Committee. 


ELGIN OEHLER has been named 
assistant manager, central staff, Fed- 
eral-Mogul Service Division, Federal- 
Mogul-Bower Bearings, Inc. He had 
been manager of the company’s Pitts- 
burgh district since 1949. Oehler 
joined Federal-Mogul Service in 1946 
as a salesman in Dallas, Tex. 


EDWIN C. PICKARD, chief trim en- 
gineer for Ford Motor Co., is transfer- 
ring to the Ford International Division, 
Ford Motor Co., on a temporary assign- 
ment as consultant engineer in the 
company’s European operations. He 
will be stationed at Cologne, Germany. 
Pickard has accepted this assignment 
in lieu of his planned retirement. 
Pickard started in the trim field in 
1909 with the Pontiac Buggy Co. and 
later joined the Oakland Motor Car Co. 

He has been trim engineer for the 
Hupp Motor Co., Murray Corp., Budd 
Mfg. Co., Packard Motor Car Co., 
Chevrolet Light Car Division, and for 
the past nine years has served as chief 
trim engineer at Ford. In addition to 
having served as chairman of the SAE 
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Chesebrough 


Schleicher 


Seating Committee, Pickard has writ- 
ten several papers on seat design for 
the Society. 


WILLIAM T. DeCAPUA has joined 
Henney Motor Co., Inc., Canastota, 
N. Y. as works manager. Prior to this 
appointment, he was vice-president 
and director of engineering at Wayne 
Works, Inc., Richmond, Ind. 

DeCapua is a veteran of over 20 
years in the automotive industry. He 
began his automotive career with Twin 
Coach Co. as chief engineer, transit 
buses. Later he was made chief engi- 
neer, Transit Bus Division, Marmon- 
Herrington Co., Inc. 


HOWE H. HOPKINS has joined Air- 
cooled Motors, Inc., Syracuse, N. Y., as 
chief engineer. He was formerly staff 
enginer with Continental Aviation and 
Engineering Corp., Detroit. 


ERNEST A. CHARLEBOIS, formerly 
an owner-partner in the San Diego 
Auto Auction, Federal Motor Sales, and 
Miracle Corner, has become sole owner 
of San Diego Auto Auction, located at 
4744 Federal Boulevard, and Federal 
Motor Sales, located at 4706 Federal 
Boulevard, San Diego. He is no longer 
associated with Miracle Corner. 


Pickard 


Jenkins 


ALARIC C. SCHLIEWEN has been 
appointed assistant works manager of 
the White Motor Co. He joined the 
company in March, 1956, as special 
executive assistant to the vice-presi- 
dent in charge of manufacturing. 

Prior to joining White, Schliewen 
was vice-president in charge of manu- 
facturing of the Pierce Governor Co. 
from 1953 to 1956. 

From 1933 to 1953, he was associated 
with the Mack Motor Truck Corp. He 
held various positions at that company 
including the position of plant man- 
ager of their engine transmission plant 
and also plant manager of their truck 
assembly plant. 


ROY HUMMEL has been made fac- 
tory manager for Champion Spark 
Plug Co. Previously, he was assistant 
factory manager for the company. 
Prior to joining Champion in 1947, 
Hummel was plant manager of the 
Ceramic Division of the B. G. Corp., 
New York City. 


ROBERT W. SCHLEICHER has been 
named field engineer in the Indianapo- 
lis area for the General Plate Division 
of Metals & Controls Corp., Attleboro, 
Mass. Prior to joining Metals & Con- 
trols he was associated with the Nelson 
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Members 


Hopkins Charlebois 


McKinley 


Muffler Corp. as a sales engineer. 

He also has several years of engi- 
neering experience with the Buick Mo- 
tor Division and the Fisher Body Di- 
vision of General Motors. 


ELMER OLSON has been named to 
the newly created position of director 
of engineering and sales at the Roches- 
ter Products Division of General Mo- 
tors Corp. He has served as chief 
engineer at Rochester Products since 
1945. Prior to joining Rochester Prod- 
ucts, Olson was employed by the Hol- 
ley Carburetor Co. from 1935 to 1945 
where he was in charge of automotive 
carburetor development and chief en- 
gineer in the automotive department. 

He began his career with the Strom- 
berg Carburetor Corp. in 1925 and 
served in various capacities in design, 
sales engineering, laboratory research, 
carburetor development and customer 
contact departments. 

ADOLPH F. BRAUN succeeds Olson 
as chief engineer at Rochester Prod- 
ucts. Previously, he was staff engineer 
of experimental engineering for the 
Buick Motor Division of General Mo- 
tors. 

Braun started at Buick in 1928 as a 
student engineer in the carburetor en- 
gineering section. In 1954 he was ap- 
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pointed staff engineer of experimental 
engineering for Buick in charge of all 
engineering test work at the GM prov- 
ing grounds, dynamometer and tech- 
nical data departments. 


GEORGE N. JENKINS has been 
named assistant manager of Esso 
Standard Oil Co.’s Sales Engineering 
Division. Since 1955 he has been head 
of the sales engineering section that is 
responsible for work on automotive 
and aviation product quality for Esso. 

Jenkins joined the Esso Research 
and Engineering Co. in 1943. He 
moved to Esso’s Sales Engineering Di- 
vision in 1951. Later, he served as the 
Detroit engineering representative of 
his company, working with the auto- 
mobile manufacturers on product ap- 
plication and new-product develop- 
ment and testing. 


DAVID K. McKINLEY is now a de- 
sign engineer in the study and applied 
research department, Liquid Engine 
Division of Aerojet-General Corp. in 
Azusa, Calif. He was formerly a proj- 
ect design engineer with Wetmore 
Hodges and Associates, Inc., Redwood 
City, Calif. 

McKinley has been a member of SAE 
Northern California Section Governing 


Board for the past three years as Stu- 
dent vice-chairman. In 1953 he was 
awarded the Mac Short Memorial 
Award of the Southern California Sec- 
tion. 


JOHN W. PODESTA, JR., who was 
supervisor of employment, education, 
and training at General Motors Prov- 
ing Ground, General Motors Corp., is 
now with the personnel department, 
engineering staff, at General Motors. 

Podesta joined GM in 1951 at the 
Proving Ground, served with the U. S. 
Army for two years, and in 1954 was 
assigned as a junior engineer in ex- 
perimental enginering. A few months 
later he was made a project engineer. 

In 1955 he transferred to personnel 
at the Proving Ground to take over the 
supervision of their education and 
training program. 


MARTIN J. CASERIO, chief engi- 
neer of automotive products and re- 
search for AC Spark Plug Division of 
General Motors since 1953, has been 
promoted to a new position as director 
of engineering and equipment sales at 
AC Spark Plug. 

Caserio joined the company in 1937 
as an engineer in metal research. 
Since that time he has held the posi- 
tions of superintendent, chief metal- 
lurgist, supervisor of process and de- 
velopment engineering, military prod- 
ucts engineer, and resident assistant 
chief engineer. 


WILLIAM M. HOLADAY, formerly 
head of the research and development 
activities of Socony Mobil Oil Co., has 
resigned from the company to become 
deputy assistant secretary of defense— 
research and development. 

Holaday has been on leave of ab- 
sence from the company since Feb. 1, 
1956, serving, in this capacity, with 
headquarters in Washington. 


FOSTER N. PERRY has been elected 
chairman of the board of directors 
of the Robert Bosch Corp., the Amer- 
ican subsidiary of Robert Bosch 
GmbH, Stuttgart, Germany. Perry, 
who continues at the same time as spe- 
cial representative of the parent com- 
pany, had previously been associated 
with the American Bosch Corp., 
Springfield, Mass., for 32 years, the 
last five as executive vice-president. 


A. KENNETH HANNUM has been 
appointed chief engineer of the Re- 
placement Division of Thompson Prod- 
ucts, Inc. He was a project engineer 
in the company’s central staff automo- 
tive development group. 

Hannum joined Thompson as an en- 
gineering trainee in 1948, and later 
moved to research assignments. 


W. D. NELSON has joined the 
Walker Forge Co., Racine, Wis., as a 
sales engineer. Previously, he was a 
sales engineer with Modine Mfg. Co. in 
Racine. 





Loofburrow Steding 


Cipolla Forester 


Three engineers have been given new 
executive assignments in Chrysler 
Corp.’s Engineering Division. 

ALAN G. LOOFBURROW, executive 
engineer—car chassis, electrical and 
truck engineering since 1955, was 
named executive engineer—product de- 
velopment and planning. 

H. R. STEDING, executive engi- 
neer—management planning since 
1955, was named executive engineer- 
product programming. 

ROBERT ANDERSON, chief engi- 
neer at Plymouth Division since 1953, 
was named to succeed Loofburrow as 
executive engineer—car chassis, elec- 
trical and truck engineering. 

All three will report to PAUL C. 
ACKERMAN, Chrysler Corp. vice- 
president and director of engineering. 


THOMAS J. GILLICK, JR. has been 
appointed manager of the Engineering 
and Research Division of American 
Felt Co. He was director of engineer- 
ing activities for the company. 

From 1949, when Gillick joined 
American Felt, to 1954, he was chief 
chemist and director of quality control 
at the company’s Glenville, Conn., 
plant. He was appointed director of 
engineering in 1954. 

Prior to joining American Felt, he 
had been a research chemist and col- 
orist with the Hat Corp. of America 
and a dyer with George A. McLachlan 
& Sons, hat manufacturers. 


JOSEPH A. CIPOLLA has joined 
McCulloch Motors Corp., Los Angeles, 
as director of the experimental test 
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Ottmar Steckling 


department. Prior to this appoint- 
ment, he had been staff engineer, re- 
search and engineering, Ethyl Corp. 

Cipolla had been with Ethyl Corp. 
for 16 years, having served in the ca- 
pacities of research engineer, research 
supervisor, and most recently as staff 
engineer on the technical staff of the 
vice-president. 

In his new post, he will be respon- 
sible for the development and evalua- 
tion of all McCulloch products, as well 
as the fabrication of experimental 
components for those products. 


M. A. FORESTER is now manager, 
development engineering services, 
Utica-Bend Corp. Previously, he was 
manager, administrative engineering, 
Studebaker-Packard Corp. 

Forester had been with Packard for 
29 years, having served 13 years at the 
Company’s proving grounds in Utica, 
Mich., and 16 years in the Engineering 
Division of Packard. 

Forester has served as SAE Detroit 
Section Meetings chairman and cur- 
rently is a member of the Pasenger Car 
Activity Committee. 


JEROME OTTMAR, vice-president 
of Metals & Controls Corp., has been 
named general manager of the newly 
organized Nuclear Products Division. 

Ottmar has played a leading role in 
the company’s nuclear work since 1952 
when the Atomic Energy Commission 
gave the company its first experimen- 
tal order. 

Ottmar has been with the company 
since 1938. He was made a vice-presi- 
dent in 1953 and manager of the Spen- 
cer Thermostat Division in 1954. 


ARNOLD W. STECKLING has been 
named chief engineer of the Plymouth 
Division, Chrysler Corp. He came to 


Plymouth from Chrysler’s engineering 
proving grounds, where he was assist- 
ant chief engineer in charge of vehicle 
testing. 

Steckling joined the Chrysler Dy- 
namometer Laboratory at central en- 
gineering in 1938. At the outbreak of 
World War II he was made a project 
engineer. After the war, he was as- 
sistant supervisor, then supervisor of 
the road test garage in Highland Park, 
Mich. It was from this position that 
he was transferred to the Chrysler 
proving grounds in 1953 as assistant 
chief engineer. 


LOUIS POLK, chairman of the 
board and president of the Sheffield 
Corp., has been elected vice-president, 
director, group executive, and member 
of the administration committee of 
Bendix Aviation Corp. 

Polk’s election follows the recent 
acquisition by Bendix of the business 
and assets of Sheffield. 

He has served since 1941 as presi- 
dent and since 1947 as chairman of 
Sheffield. 

Polk began in industry in 1926 at 
City Machine & Tool Works. In 1934 
he became vice-president and general 
manager of the company when it was 
enlarged as the Cimatool Co. and in 
the same year became vice-president 
and general manager of the Sheffield 
Gage Corp. The two companies were 
combined in 1941 as the Sheffield Corp. 
with Polk as president. 


DR. ROSS A. McFARLAND, associ- 
ate professor of industrial hygiene at 
the Harvard School of Public Health 
has been presented the 1956 John Jef- 
fries Award of the Institute of the 
Aeronautical Sciences. He was hon- 
ored “for outstanding contributions to 
the advancement of aeronautics 
through medical research.” 


LEON CLAYTON HUMMEL has 
joined Temco Aircraft Corp. as a hy- 
draulics engineer. Prior to appoint- 
ment he was a junior engineer, Buda 
Division, Allis-Chalmers Mfg. Co. 

While at Allis-Chalmers, Hummel 
served as an plant representative for 
the SAE Chicago Section Membership 
Committee. 


CLAUD A. FENN, Clark Equipment 
Co. vice-president, has been appointed 
to a newly-created position on the 
president’s staff to coordinate manu- 
facturing operations in all Clark 
plants. 

In his new capacity, Fenn will be ac- 
countable for all Clark property, build- 
ings, equipment, and manufacturing 
policies and procedures. 

Starting with Clark in 1934, Fenn 
has held positions as supervisor of the 
Housing Division, Buchanan plant 
Manager, and manager of all Bu- 
chanan Division sales, engineering, and 
manufacturing operations before being 
made a vice-president covering these 
functions, 
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ROBERT STEVENSON, formerly di- 
rector of the engine and electrical en- 
gineering office, engineering staff, Ford 
Motor Co., has been appointed chief 
engineer, product engineering office, at 
Ford, reporting to the group executive 
—engine and foundry. 

L. L. BELTZ is now chief engineer, 
reporting to the group executive—parts 
and equipment, at Ford. Formerly, he 
was executive engineer—electrical en- 
gineering for the company. 

H. C. GREBE, previously director of 
the body engineering office, has been 
appointed chief engineer, product en- 
gineering office, reporting to group ex- 
ecutive—metal stamping. 

H. G. ENGLISH has been made chief 
engineer, product engineering office, 
reporting to group executive—trans- 
mission and axle. Prior to this ap- 
pointment, he was executive engineer, 
transmission and axle for the com- 
pany. 


LLOYD F. CURBY is now a techni- 
cal engineer—engine analysis section, 
Small Aircraft Engine Division, Gen- 
eral Electric Co. Formerly, he was an 
analytical engineer for Detroit Diesel 
Engine Division, General Motors Corp. 


C. E. ZWAHL, chief chemist for the 
engineering department of Chevrolet 
Motor Division, General Motors Corp., 
has retired after 30 years with Chevro- 
let and 38 years with General Motors. 

Zwahl recently was presented with 


a special award from Army Ordnance 
for nearly 12 years of advisory service 
on projects dealing with gear lubri- 
cants. 


JOSEPH MURPHY, engineering edi- 
tor, American Aviation Publications, 
Washington, D. C., received an award 
for the best operations and engineer- 
ing reporting in the technical class of 
the 19th Annual TWA Aviation Writ- 
ing and Picture Competition. 


REBER C. STUPP, chief production 
engineer of Detroit Harvester, has 
been made vice-president and general 
manager of its subsidiary, Peters-Dal- 
ton, Inc., Detroit. 

Stupp began in industry as a student 
engineer with the Delco Products Di- 
vision plant of General Motors Corp. 
He started his full time career in 1922, 
continuing with Delco until 1947. Dur- 
ing that time he served two years in 
design drafting, worked as a machine 
operator, a job setter, and a foreman, 
and in 1936 he was made a superin- 
tendent. He was made factory man- 
ager in 1940 and in 1942 he became 
plants manager of three plants in Day- 
ton and two in Cincinnati, continuing 
in this position until 1947. 

In 1947 he became vice-president in 
charge of manufacturing of Jack & 
Heintz Precision Industries and in 1948 
he was made manager of the Cleveland 
plant of the Oliver Corp. He resigned 
this position in 1955 to join Detroit 
Harvester as chief production engineer. 
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GEORGE J. GUADAEN (shown above, at left) takes ever the reins as manager 
of the SAE Technical Committee Division office in Detroit from Ray C. Sackett 
(above, at right). 

Gaudaen, who joined the SAE staff at the beginning of the year, was the as- 
sistant to the manager of the engineering and technical department of the 
Automobile Manufacturers Association. Sackett will continue in the SAE De- 
troit office on a part-time arrangement. 

As Manager of the Detroit office, Gaudaen will serve as staff secretary of SAE 
technical committees in the ground vehicle area—such as the Construction and 
Industrial Technical Committee, the Brake Committee, the Body Engineering 
Committee, the Tractor Technical Committee, and the Riding Comfort Research 
Committee. 

Sackett will continue as staff secretary of the SAE Iron & Steel Technical 
Committee and the Non-Ferrous Metals Committee. 

In his AMA responsibilities, Gaudaen worked directly on the automobile in- 
dustry’s technical programs on automotive headlighting and air pollution. He 
was secretary of the AMA Vehicle Combustion Product Subcommittee, a group 
that’s directing an extensive industry program to find ways of controlling motor 
vehicle exhaust emissions. 

Gaudaen also worked with an AMA committee active in developing inter- 
national automotive technical standards. 

Before joining AMA, Gaudaen worked for the Lincoln-Mercury Division of 
Ford Motor Co. as a technical writer and with the Detroit Metropolitan Aviation 
Authority as an airport planner. He is an active SAE member, having served 
as Field Editor of the Detroit Section Supercharger. Gaudaen is a graduate of 
Wayne University. 

Sackett has been with the SAE Staff in the technical committee area since 
1942. He has been, and will continue to be, a key liaison in gaining recognition 
for the work of SAE technical committees and extending the values of these 
activities to other phases of the Society’s technical information services. 

Sackett’s new part-time arrangement at SAE will give him and Mrs. Sackett 
more time to travel, a past-time they enjoy so much. 


PERRY W. PRATT, chief engineer 
of Pratt & Whitney Aircraft Division 
of United Aircraft Corp., has been 
awarded the George Westinghouse 


JAMES CRAWFORD, retired vice- 
president in charge of engineering at 
General Motors Corp., and SAE presi- 
dent in 1945, has been elected presi- 


dent of the La Jolla Art Center, La 
Jolla, Calif. He has been a member of 
the board of directors for the Center 
and has served as its secretary. 


Gold Medal by the American Society of 
Mechanical Engineers. The medal was 
presented for eminent achievements in 
the field of aircraft propulsion. 
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SAE Father and Son 


ROBERT SPRATT PLEXICO (left), 


Truck Chassis Division, Chevrolet Motor 


assistant chief engineer in charge of the 


Division, General Motors Corp., 


proudly displays a certificate of appreciation which he received recently from 
SAE recognizing his more than 35 years of active membership in the Society, to 


his son Jon Lindsey Plexico (right). 


Jon, an engineering Sophomore at Princeton University, became an enrolled 
Student Member of SAE last year and spent the past summer in Chevrolet’s 


new Experimental Laboratory. 


AXEL W. KOGSTROM, JR. is now 
a planning engineer with Utica-Bend 
Corp., Utica, Mich. He had been liai- 
son engineer with Studebaker-Pack- 
ard Corp., Detroit. 

In his new position he will head the 
planning group for estimating, sched- 
uling, and expediting engineering de- 
velopment programs in the Utica-Bend 
development engineering services. 


LAWRENCE P. MAMOS has joined 
Ford Motor Co. of Canada Ltd. as a 
chassis design engineer. Previously, he 
was a senior designer at Massey-Har- 
ris-Ferguson, Ltd. 


RICHARD R. GOODWIN, previously 
a project design engineer, Chevrolet 
Motor Division, General Motors Corp., 
is now a field engineer, Automotive Di- 
vision, Kaydon Engineering Corp., 
Muskegon, Mich. 

Before joining the Chevrolet Motor 
Division, Goodwin was a project engi- 
neer, automotive air conditioning, 
Chevrolet Engineering Center. He also 
worked for the Holley Carburetor Co. 
as a staff engineer and for the Chrysler 
Corp. as a junior engineer in heating 
and air conditioning 
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JOHN L. FINKELMANN is now in 
charge of the lubricants department, 
Cycleweld Division, Chrysler Corp. 
Formerly, he was vice-president of the 
Warren Refining and Chemical Co., 
Cleveland. 

He will be responsible for organizing 
the lubricant manufacturing program 
including direction of sales, develop- 
ment, and manufacturing. 


IVAN N. SCHATZKA is now a proj- 
ect engineer, chassis, Willys Motors, 
Ine. Formerly, he was a project engi- 
neer at Studebaker-Packard Corp. 


THEODORE J. ZELLER, vice-presi- 
dent and chief engineer, Mack Trucks, 
Inc., will head a new forward planning 
department for the company. 

WALTER M. MAY has been elected 
a vice-president and named director of 
engineering for Mack Trucks. Pre- 
viously, he was chief engineer for the 
company. 


WILLIAM E. BLISS, formerly a 
project engineer at International Har- 
vester Co. in Emeryville, Calif., has 
been transferred to International Har- 
vester’s Fort Wayne, Ind., plant. 


JOHN T. McCOY, manufacturing 
department coordinator, Tidewater Oil 
Co., has been named chairman of the 
newly organized supply and distribu- 
tion committee at Tidewater’s Eastern 
Division. The committee will coordi- 
nate crude oil supply, refinery produc- 
tion, product distribution inventories, 
and will also make recommendations to 
the divisional operating committee. 


HARRISON W. HOLZAPFEL, for- 
merly on the engineering staff of the 
Garrett Corp’s AiResearch Manufac- 
turing Division, Los Angeles, has been 
named assistant manager of Garrett’s 
AiResearch Aviation Service Division. 

Before joining the Garrett organiza- 
tion in the early part of 1956, Holzapfel 
had been engineering manager at 
Western Airlines. 


HERBERT M: BRADBURY has been 
named director of engineering for Sky- 
motive, Inc., Park Ridge, Ill. Prior to 
joining Skymotive, he was director of 
engineering at Aerodex, Inc. 


WILLIAM R. WEST has joined the 
Bettis plant, atomic power research 
laboratory which Westinghouse Elec- 
tric Corp. operates for the Atomic En- 
ergy Commission. He had been serv- 
ing as lieutenant, junior grade, with 
the U. S. Navy. 


FLOYD F. RECHLIN has joined 
Solar Aircraft Co. as project engineer 
for Solite. He had been with the Al- 
loy Engineering and Casting Co. of 
Champaign, Ill. as field project engi- 
neer. 

Rechlin had previously worked as a 
senior design engineer for powerplant 
installation at Rohr Aircraft, San 
Diego, and as a design engineer for 
the Terrier missile project at Convair, 
San Diego. 


WILLIAM T. COLLINS, JR. has 
joined the Research and Product De- 
velopment Division, Yale & Towne Mfg. 
Co. as a test engineer. Previously, he 
was a second lieutenant, Department 
of the Army, Ordnance Corps, Aber- 
deen Proving Ground. 


STANLEY H. PROFFITT is now a 
project engineer, controls, aircraft nu- 
clear propulsion department, General 
Electric Co. Formerly, he was a sub- 
section manager, controls, aircraft ac- 
cessory turbine department, at General 
Electric. 


RICHARD C. ANSTINE has joined 
Knaus Truck Lines of Kansas City, 
Mo. Anstine recently was graduated 
from Tri-State College. 


PETER M. SARLES has been ap- 
pointed staff assistant to the works 
manager, Aviation Gas Turbine Divi- 
sion, Westinghouse Electric Corp. He 
was midwest area sales representative 
for Westinghouse Jet Division. 
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ROLAND C. BERGH, formerly chief, 
staff training, Republic Aviation Corp., 
has been made staff engineer, special 
assignments, for Republic. 

In his new position Bergh will be in 
charge of the noise abatement program 
reporting directly to the president of 
the company. 

Bergh is an active SAE member, 
having served as vice-chairman for 
aeronautics in the Metropolitan Sec- 
tion in 1955-1956, as a member of the 
executive committee, National Aero- 
nautic Spring Meeting in 1955-1956 
and 1956-1957, and as a member of 
Aircraft Activity Committee in 1955- 
1956 and 1956-1957. 


RALPH E. TUTTLE is now an engi- 
neer with General Electric Co., in San 
Jose, Calif. Previously, he was an 
engineer with North American Avia- 
tion, Inc. 


ELEANOR ALLEN is now managing 
editor of SAE Journal, and will con- 
tinue as editor of SAE Transactions. 
Miss Allen has been a technical editor 
of SAE Journal and had supervision of 
SAE Transactions since she joined the 
SAE Publication Division 14 years ago. 


ROBERT F. SUTTON, JR. has 
joined the Glenn L. Martin Co., Balti- 
more, as senior engineer. Prev- 
iously, he was research engineer for 
Ford Motor Co. 


CHARLES L. CUTTER has joined 
the Torrington Co., South Bend, Ind. 
Formerly, he was with Reeves Pulley 
Co. as a design engineer. 


HOWARD L. ROAT has been named 
manufacturing manager for AC Spark 
Plug Division of General Motors Corp. 
Previously he was director of produc- 
tion engineering for the division. 


DONALD M. HORNING is now an 
engineering designer with P. R. Mal- 
lory Co., Indianapolis. Formerly, he 
was an engineering designer, LeTour- 
neau-Westinghouse, Inc. 


JOHN A. SZABO is now a systems 
engineer with Stromberg-Carlson Co. 
Prior to joining Stromberg-Carlson, 
he was an electronics engineer with 
McDonnell Aircraft Corp. 


DONALD H. NELSON has been made 
general master mechanic of the High- 
land Park plant, Chrysler Corp. He 
had been chief tool designer in the 
master mechanic’s department of the 
plant. 

Nelson became associated with the 
Chrysler Corp. at the Highland Park 
plant as a tool engineer in 1944. 


J. EDWARD C. ANDERSON is now 
a research engineer with the Gabriel 
Co. of Cleveland. Previously, he was 
a project engineer with Pesco Products 
Division of Borg-Warner Corp. 
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Father and Son 


Make 


Canadian Section History 


For the first time in its 28 years of existence, “like father, like son’ occurs in 
1956-1957 in the chairmanship of the Canadian Section. 

ALEX L. GRAY (right), vice-president and general manager of Gray Forg- 
ings & Stampings, Toronto, is congratulated by his father, ALEXANDER 
GRAY, president and treasurer of the same company, on his ascendency to the 


chairmanship of the Canadian Section. 


The elder Gray was chairman of the Canadian Section in 1943-1944. 


FRANCES L. WEEDEN has been 
made SAE Headquarters staff repre- 
sentative for the Society’s three aero- 
nautic Activities and become an asso- 
ciate editor of SAE Journal. Miss 
Weeden joined the SAE Journal staff 
10 years ago as a technical editor and 
has been managing editor since 1955. 


MAX D. MURRAY is now an opera- 
tions engineer, west coast, Wright 
Aeronautical Division, Curtiss-Wright 
Corp. Previously, he was a project en- 
gineer, sales, for the division. 


EDWARD A. JAMISON, national 
supervisor LP-gas sales, Gulf Oil Corp., 
is on loan to British American Oil Co., 
Ltd. He will supervise sales of LP-gas 
and the training of personnel at Brit- 
ish American Oil Co. 


ROBERT E. LOREN is now technical 
publication engineer, small aircraft en- 
gine department, General Electric Co. 
Formerly, he was a field engineer, 
Wright Aeronautical Division, Curtiss- 
Wright Corp. 


JACK W. FRENCH has been ap- 
pointed executive engineer—advanced 
engineering, Edsel Division, Ford Motor 
Co. He had been chief engineer, staff 
advanced vehicles department, at Ford. 
Before joining Ford in 1954 as section 
supervisor, advance car package sec- 
tion of the staff advanced vehicles de- 
partment, he worked on guided missiles 
and rocket engine development at 
North American Aviation. 


FRANK 8S. TRECO, JR. has been ap- 
pointed to the new post of sales man- 
ager of Clevite Harris Products, Inc. 
Formerly a Clevite Harris sales engi- 
neer in Detroit, Treco now will direct 
all sales activities except for the com- 
pany’s Special Products Division. 


R. L. MORRISON has resigned as 
executive vice-president and a director 
of the De Vilbiss Co., Toledo, Ohio. 
He will continue his affiliation with the 
company as general consultant and 
will be associated with the Somerset 
Auto Parts Inc., Somerset, Pa. 





Perfect Circle Changes 


Reed Johnson 


ROBERT M. THOMAS has been appointed to the newly created post of staff 
sales consultant for Perfect Circle Corp. Prior to this appointment, he was 
sales manager for the corporation’s Manufacturers’ Division. 

In this new position, Thomas will investigate sales potentials and plan sales 
programs for new products under study by Perfect Circle. 

He joined Perfect Circle in 1932 when he became the first vice-president and 
general manager of Perfect Circle Co., Ltd., Canadian subsidiary of Perfect 
Circle. He remained at that post for 11 years and then transferred to the 
parent company as sales manager of the Manufacturers’ Division. He has 
served in that capacity for 13 years. 


RUFUS P. AUSTIN, now assistant sales manager of the Manufacturers’ Di- 
vision, will succeed Thomas as sales manager of the division. 

He joined Perfect Circle in 1926 as a clerk in the production office. In a 
series of promotions, Austin became assistant manager of the Hagerstown plant 
and later production control manager for the corporation. He has served 12 
years in his most recent position of assistant sales manager and for the past 
eight years has been in charge of the firm’s Detroit and Chicago offices. 


RALPH A. SHELLY, manager of manufacturers’ service sales for Perfect 
Circle, has been appointed to the sales committee of the corporation. 

In addition to his present duties, Shelly will be responsible for coordinating 
all piston ring prices for manufacturers’ service, export, and domestic jobber 
markets. 

Shelly has been connected with the merchandising, sales, and service of 
automobiles and trucks for the past 40 years. He has been with Perfect Circle 


since 1944. 


JOSEPH H. REED has been named assistant sales manager of the Manu- 
facturers’ Sales Division in charge of the staff at the Chicago office. For the 
past 12 years, Reed has been a sales engineer in the company’s Chicago office. 

Reed joined the Perfect Circle’s Replacement Division in 1937 as a field 
representative and later became district manager. He transferred to the Man- 
ufacturers’ Sale Division in 1942 and for two years was attached to the main 
office staff. 


WALTER E. JOHNSON has been named to head the Detroit office of the 
company’s Manufacturers’ Sales Division. He had been a sales engineer in 
the division’s Detroit office since 1953. 

Johnson joined Perfect Circle in 1944 as an engineer in the service depart- 
ment. He moved to the Manufacturers’ Sales Division in 1946. 


RALPH J. ESCHBORN has been 
elected vice-president of Jack & 
Heintz, Inc. He formerly was chief 
engineer for the firm, and now will 
be responsible for all engineering ac- 
tivities of the firm. 

Joining Jack & Heintz in 1951 as 
a staff engineer, Eschborn was named 
engineering executive Manager a year 
later. He became assistant chief en- 
gineer in 1953 and chief engineer in 
1955. 

Before joining J & H, Eschborn was 
an aeronautical research scientist with 
the Lewis Flight Propulsion Labora- 
tory, N.A.C.A., and previously was 
assistant director of the University of 
Kentucky’s aeronautical research lab- 
oratory. 


THEODORE L. PREBLE has been 
named supervisor of trucking for Tide- 
water Oil Co. He had been Eastern 
Division automotive supervisor for the 
company. 

Preble joined Tidewater in 1934 as 
supervisor of automotive equipment. 


A. D. UPDYKE has been made sen- 
ior project engineer at Sperry Utah 
Engineering Laboratory, Salt Lake 
City, Utah. He was a product engi- 
neer with Sperry Farragut Co. in 
Bristol, Tenn. 


PETER C. HORNER is now a prod- 
uct development engineer, Thunder- 
bird development group, Ford Motor 
Co. Formerly, he was a product de- 
velopment engineer at Ford’s Dear- 
born test area. 


EDMUND O. SCHROEDER has been 
named vice-president of maintenance 
for Seaboard & Western Airlines, Inc. 
Prior to this appointment, he was as- 
sistant vice-president at American 
Airlines, Inc. 


HENRY A. WEBER has joined Solar 
Aircraft Co. as a project engineer 
on gas turbine engine development. 
He formerly was associated with the 
Wright Aeronautical Division of Cur- 
tiss-Wright Corp. During his eight 
years there, he was concerned with 
reciprocating and turbojet engines, ex- 
perimental engineering, performance 
analysis, project engineering, and most 
recently, engine development work. 


J. W. MAXEY has been appointed 
superintendent of the powerplant and 
building service, piping and plumbing, 
building and facilities department, 
Ford Motor Co. He had been assistant 
supervisor, plant engineering section 
at Ford. 


E. R. DONNER is now a sales engi- 
neer with Standard Oil Co. of Calif. 
Formerly, he was a fuels and lubricants 
engineer with the company. 

Donner, has served as secretary of 
SAE Spokane-Intermountain Section, 
and is also a past-chairman of the Salt 
Lake Group. 
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CASIMIR 8S. REJENT JR. is now a 
product engineer with Thompson Prod- 
ucts, Inc. Formerly, he was a develop- 
ment engineer with the company. 


WILSON P. GREEN has been named 
to the newly created post of technical 
director of the Parker Pen Co.’s Plan- 
ning Division. He joined Parker last 
summer as director of product devel- 
opment. 

Green had formerly served as man- 
ager of a research department for the 
Armour Research Foundation in Chi- 
cago. 


DONALD H. SPICER, has resigned 
as vice-president in charge of sales at 
Morse Chain Co. He now is self-em- 
ployed as a manufacturer’s agent, sell- 
ing to automotive manufacturers, dis- 
tributors, and dealers. 


WILLIAM A. CODA is now an auto- 
motive sales engineer, Georgia Web- 
bing & Tape Co. Prior to this appoint- 
ment, he was a sales engineer with 
Craicomb Sales & Mfg. Co. 


CARL D. TAULBEE is now a nuclear 
engineer with Bendix Aviation Corp. 
He had been a project engineer with 
Studebaker-Packard Corp. 


CARL J. MILLER is now a senior 
design engineer, Pontiac Division, Gen- 
eral Motors Corp. Prior to joining 
Pontiac, he was a senior designer with 
the Studebaker-Packard Corp. 


R. J. Di CICCO has been appointed 
chief mechanical engineer for all four 
mines and mills of Asbestos Corp. Ltd., 
Thetford Mines, Quebec. For the past 
year Di Cicco has been maintenance 
superintendent of Asbestos Corp.’s King 
Mine. 

Before joining Asbestos, he was 
woodland mechanical engineer for the 
Consolidated Paper Corp., Ltd. 


ROY WELLINGTON is now a junior 
designer with Pratt and Whitney Air- 
craft Division of United Aircraft Corp. 
Formerly, he was a draftsman for 
Continental Motors Corp. 

Weilington’s SAE activities include 
serving as Western Michigan Section 
Reception Committee chairman in 
1954-1955. 


BARRETT B. RUSSELL has been 
made assistant regional manager, gulf 
coast region, E. I. DuPont de Nemours 
and Co., Inc. Prior to this appoint- 
ment, he was assistant regional man- 
ager, mid continent region for DuPont. 


JAMES C. BURKE has joined Arthur 
D. Little, Inc., Cambridge, as a me- 
chanical engineer. Previously, he was 
associate research engineer “A” at 
Boeing Airplane Co., Seattle. 


JOHN T. REDMON has been elected 
president of the Detroit No. 1 Kiwanis 
Club. He is Detroit district manager 
of Globe-Union Inc. 
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DR. ROBERT E. WILSON, chairman 
of the board, Standard Oil Co. of 
Indiana, was presented a certificate of 
appreciation by the American Petro- 
leum Institute for fundamental re- 
search. 


JOSEPH M. BROWN is now presi- 
dent and chairman of the board of 
Structure Specialties, Inc., Santa Mon- 
ica, Calif. Formerly, he had been 
strength engineer at Douglas Aircraft 
Co. in Santa Monica. 


L. C. DANIELS, has been named 
general manager, Buda Division, Allis- 
Chalmers Mfg. Co., tractor group. 
Prior to this new appointment, he was 
vice-president, material handling de- 
partment, Buda Division. 


ELBERT C. SMITH has been named 
assistant to the associate director, 
Brookhaven National Laboratory. Prior 
to this appointment, he was adminis- 
trative engineer, Rocketdyne Division, 
North American Aviation, Inc. 


L. L. COLBERT, president of Chrys- 
ler Corp., was honored at a dinner 
sponsored by the National Conference 
of Christians and Jews, in recognition 
of his work as 1955-1956 chairman of 
the Special Gifts Committee of the 
Conference. 


M. A. McPHAIL has been made shop 
foreman at Trapp Motors Ltd., New 
Westminister, British Columbia. He 
Was service manager at Trapp. 


ARTHUR E. SMITH, JR. is now 
president of New Brunswick Motors, 
Inc., a Lincoln-Mercury automotive 
sales and service dealership. For- 
merly, he was general manager of 
Smith and Gregory of New York, Inc. 


SANVUS YUEN is now a private 
with the U. S. Army. Previously, he 
had been a project engineer trainee in 
the advance truck department at Ford 
Motor Co. 


H., WILLIAM GILBERT is now sen- 
ior engineer—body engineering, Engi- 
neering Division, Chrysler Corp. Pre- 
viously, he was specialist third class, 
Department of the Army, Dugway 
Proving Ground, Dugway, Utah. 


JOSEPH P. SEAMONS, project en- 
gineer, Lockheed Aircraft Corp., has 
been named to head the newly organ- 
ized consolidation of all super constel- 
lation design engineering for Lock- 
heed. 

Seamons has been with Lockheed 
for the past 16 years, and has been as- 
sociated with the aircraft industry for 
more than 30 years. 


NOW — with 

JIC Enclosure... 
seals tight against 
moisture, oil, metal 
chips, paint. Discour- 
ages tampering. 


4905-RAC Control Unit 
& 4910-AN Pickup 


Control operations...count parts 
with new Metal* Proximity Detector 


Pickups available in standard and 
hollow coil models. Hollow coil 
models are designed so metal ob- 
jects may pass or drop through the 


* Steel, aluminum, brass or copper 


sensing pickup without contact. 
Control unit has pilot relay to 

operate electric counters... motor 

controls...solenoids. 


Typical Applications 


System shown above $111.00 List. 
Prices start at $86.00 List. 


Quontity pricings 
available for O.E.M. 


@ Control automatic parts feeders 
@ Counting screw machine parts 
®@ Limit switches @ Counting cans, etc 


Eng. Bulletin No. 1001 describes a variety of sensing 


pickups and control units available. Write today. 


ELECTRO ProbUuCTS LABORATORIES. 


4501-AE North Ravenswood, Chicago 40, III. 
Canada: Atlas Radio Ltd., Toronto 













manual, oil or A. L. Boegehold 
Predicts .. . 


1. Engine weights and car weights 


al r-actuated will go down. 


2. Engine efficiency will increase. 
3. We will use light alloys generously 


os to supplement increased efficiency as a 
means of conserving fuel. 
2 or un 1 ase 4. Otherwise, materials will be much 


the same as those now used but with 
less nickel and with more pearlitic 
malleable iron. 


5. The powerplant of the future will 


= a 
have low weight per horsepower, low 
} 1C 10 I } C ul C volume per horsepower, and good fuel 


economy. 














The race between the present type 
* engine, the gas turbine, and the free 
piston engine will be interesting and 
recommendations, | is 3a see see peor 
J ance of the gasoline piston engine, 
which must be exceeded by the gas 
turbine or the free piston engine, are 
targets that will not stand still. Im- 
provements we can see on the way, 
C O Th > u make it appear that piston engines will 
be our powerplants for many years to 
come. 
(Paper “Materials in the Automobile 


of the Future” on which this article is 

e e / based, was presented by A. L. Boege- 

Wil tT 1 SC hold, manager of research staff. activi- 
8 ties, GMC.) 














Communication 
Is Your Problem 


Based on secretary's report 


Air-Actuated F.W. SWARD 
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_ because whether oy! / | fOOD communications is inseparable 
omer 82 anual-, oil-, OF = f from good human relations and 
Unbiased ree alls for a man from Twin Disc. understanding. Only by knowing your 
ation © ss ilable s a complete audience, your medium, and your sub- 
5 ject will you be able to put your ideas 
across. 






Communications is not an abstract 
commodity. It is linked with personal- 
ities, experiences, knowledge, desires, 
economics, prejudices, and previous 
misunderstandings. For that reason, 
all our communications must be ad- 
justed to the receiver if they are to be 
understood and effective. Keep these 
rules in mind: 
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A * Know the people to whom you are 
Fluid Drives! communicating. 
* Know what they want to hear. 
j * Know how they want to hear it and 
where. 







TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + HYDRAULIC DIVISION, Rockford, Illinois 





The accuracy and timing of commu- 
nications is important. Too much may 





Branches. or Sales Engineering Offices: Cleveland * Dallas * Detroit * Los Angeles * Newark * New Orleans * Tulsa 
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be worse than none at all, and there 
should be a balance between oral and 
written communications. If the in- 
formation given in a communication is 
insufficient it may cost time and 
money. 

Explaining individual responsibilities 
at all levels is one of the best ways to 
get effective communication. This re- 
quires maximum attention continu- 
ously from the president down to the 
most menial operator. The procedure 
has a chain effect and is, of course, 
subject to weak links—the key persons 
who are poor communicators. These 
people may prevent useful ideas from 
coming up where they can be heard by 
top management. 

To overcome this weakness various 
techniques have been tried. Independ- 
ent surveys may be used to get people 
to explain their problems, but these 
are often slow and limited in scope. 
They can be useful in bringing “beefs” 
out into the open. And if the employee 
writes out his grievance, the act of 
writing and then seeing it may be heal- 
ing. 

Management is to be heard, but it 
also must listen. A congenial attitude 
helps. Much listening can be done by 
looking. Regularly scheduled meetings 
with employees, if well organized, give 
an opportunity for management to ex- 
press objectives and to get on-the-spot 
reports of progress. 

No one is too busy to communicate. 
It is nice to be important, but it is 
even more important to be nice. Cour- 
tesy is indispensable in building better 
human relations. (Based on secre- 
tary’s report of a panel on Communica- 
tions in Plant Operation. Members of 
the panel were: C. W. Goldbeck, 
Thompson Products, Inc., panel leader; 
F. W. Sward, Thompson Products, Inc., 
panel secretary. Panel members: R. L. 
Howes, General Electric Co.; P. H. 
Neville, The Leece-Neville Co.; N. G. 
Shidle, SAE Journal; G. D. Wolfe, The 
Heil Co. This report together with 7 
other panel reports are available as 
SP-316 from SAE Special Publications 
Dept., 485 Lexington Ave., New York 
17, N. ¥. Price: $1.50 to members; 
$3.00 to nonmembers.) 


Investment Process 
Makes Accurate Castings 


n paper by 
J. O. GARRETT 
Gray-Syracuse, Inc 


HE investment process permits cast- 
ing of intricate designs to tolerances 
as close as 0.005 in. per in. of length. 
Machining can usually be eliminated 
on an investment cast. This permits 
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New twist in testing 
...a torsional exciter 


ORSIONAL testing has been done 
s with rectilinear motion shak- 
ers by applying ingenuity in 
linking table to specimen. But 
here’s a new MB exciter that 
produces torque directly. Its 
performance characteristics per- 
mit you to use it as a calibrator 
for torsional pickups and accel- 
erometers . . . as well as for 
testing gyros and relays (as 
examples), or checking torsional 
vibrations of armatures, or de- 
termining torsional modes in 
various rotating parts. 


OPERATING FACTS 


At free-table, no load, this MB 
Model CA 1050 Exciter oscil- 
lates at up to 1600 cps without 
resonance in moving elements. 
It develops 110 ft. Ibs torque, 
which produces angular acceler- 
ations as high as 1570 radians/ 


sec/sec. Maximum total dis- 
placement is 45: 


A MATCHED SYSTEM 


Any one of several MB elec- 
tronic power supplies drives the 
equipment, depending on the 
specific frequency range, power, 
and performance you want. The 
MB Model T51 Power Supply 
shown comes with automatic 
cycling controls if desired. 


SEND FOR DETAILS 


Technical data available. And 
for more information on how and 
where to use this unusual equip- 
ment, contact our staff of vibra- 
tion specialists. You can’t come 
to a better qualified authority 
on the subject . .. nor to one 
more willing to help on your 
specific vibration testing prob- 
lems. 


manufacturing company 
A DIVISION OF TEXTRON INC. 


1067 State Street, New Haven 11, Conn. 
HEADQUARTERS FOR PRODUCTS TO ISOLATE .. . EXCITE . . . AND MEASURE VIBRATION 
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Emerson Electric 


MICROHONES 


ECORI GGUS 


The Emerson Electric Manufacturing Company is constantly 
searching for the best possible processing methods. Working 
with Micromatic engineers on problems encountered in proc- 
essing shaft holes in their laminated steel rotors, Emerson 
Electric found that Microhoning would provide much higher 
production quality while lowering processing costs. The follow- 
ing Microhoning benefits are now obtained: 





Model 728 Hydrohoner with avto- 
matic Microsize, Microdial and two 
station rotary indexing fixture. Hole 
Tolerances: Diameter .0002 inch, 
straightness and roundness .0001 inch. 


Learn why Microhoning will give you efficient stock removal, 


closer tolerances, accurate alignment and functional surfaces. 


(_] Please have a Micromatic Field Engineer call. 
([] Please send Micromatic literature and case histories. 


NAME____ cristalline ilaslaneni 
TITLE__ — 
COMPANY_____ 
STREET 

CV ai 





CUT REJECTS 

With former processing method re- 
jects ran too high. Microhoning controls 
size and assures a clean hole— 
rejects are substantially reduced. 


ELIMINATED OPERATIONS 

Old processing method required two 
operations. In one operation, Micro- 
honing generates size and straight- 
ness within specified tolerances. 


REDUCED BALANCING TIME 70% 
To preclude vibration and poor oper- 
ating characteristics, it is essential that 
shaft hole be concentric with O.D. of 
rotor. Microhoning reduced by 70% 
the amount of dynamic balancing 
correction required. 


PROCESSING COSTS CUT 70% 

Current figures show the cost of Micro- 
honing shaft holes in rotors to be less 
than 30% of processing by old method. 


Rotors (from 2% to 4 inches long) are all 
Microhoned on the same machine by changing 
adaptor in fixture and resetting stroke length. 


- 
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MICROMATIC HONE CoRP. 


8100 SCHOOLCRAFT AVENUE 


DETROIT 38, MICHIGAN 
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the difficult-to-machine alloys to be 
cast with little waste. Surface fin- 
ishes of 125 or better are usually ob- 
tained. 

Tooling and pattern costs for the 
investment process are generally low 
and even assemblies can be cast. 

The process is as follows: 


1. A wax or plastic pattern is made 
from a mold which can be cast 
or machined. For wax, the mold 
is made from lead or aluminum. 
For plastics, the mold must be 
made from steel. 


2. The patterns are arranged in 
clusters in a stainless flask and 
a slurry similar to plaster of 
Paris is poured over them. 


3. Suitable gating is provided and 
the flask is placed in a furnace 
heated to 1800 F. This melts the 
wax and is known as “burn-out.” 


4. The castings are then poured. 


5. Cooling is followed by cut-off and 
clean up. 


The flexibility of the process can be 
demonstrated by an example. A man- 
ufacturer was having difficulty with a 
governor weight which would not 
stand up to a military drop test. The 
investment foundry supplied test bars 
from which new weights were ma- 
chined. 

These withstood the test so it was 
decided to go ahead with investment 
castings. Since early delivery was im- 
portant, a pattern was made from a 
machined part which was copper 
plated to allow for shrinkage. From 
this a single-cevity mold was poured 
and prototype investment castings 
made. 

When these proved successful, two 
sets of temporary 3-cavity lead molds 
were made and production started 
within three weeks with this tempor- 
ary tooling. 

Meanwhile, work was started on 
steel molds for plastic patterns. From 
the final molds approximately 250,000 
pieces were made. 

(Paper “Investment Castings’ was 
presented before Syracuse Section of 
SAE.) 


Integrated Controls 
Need More Reliability 


Based on paper by 


R. HADEKEL 


¢ 


Sperry Gyroscope Co., Ltd 


ROBLEMS associated with high- 

speed flight determine integrated 
control systems. 

These systems may be relatively sim- 
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ple powered controls, such as an auto- 
pilot. Or they may be highly sophisti- 
cated systems ... with all-electric 
signalling and, perhaps, triplicate ac- 
tuators bristling with automatic safety 
devices. Whatever the type, reliability 
is likely to remain the central problem. 

Automatic flight control and artifi- 
cial stabilization both begin with sens- 
ing instruments to detect the aircraft’s 
departure from the desired path and 
the wanted state of uniform oscilla- 
tion-free motion. These instruments 
are the essential source of information 
for any automatic system and they may 
be of many kinds, including gyroscopes, 
aerodynamics sensors, and radio appa- 
ratus. ‘The information is fed to a 
central control device, most aptly de- 
scribed as a computer, which deter- 
mines the control surface movements 
(and possibly movements of other con- 
trol organs such as engine throttles) 
required to damp out oscillations and 
to maintain the desired path. The 
computer sends out suitable signals to 
the actuators which operate the control 
surfaces which are moved the desired 
amount. And the airframe “closes the 
loop.” 

The pilot, too, must be given his say 
and allowed to fly the airplane when 
he must, or when he wishes to. So he, 
too, must be allowed to send signals to 
the actuators, in other words, the sys- 
tem must be capable of accepting de- 
mand signals from the pilot as well as 
from the instruments-computer setup. 
Two of the main ways of providing for 
this are: 


1. The actuators may be arranged to 
accept either signals from the com- 
puter only, or signals from the pilot 
and computer together. 


2. The computer may be arranged, 
when required, to accept signals from 
the pilot and reinterpret them before 
passing them on to the actuators. 


At present there is no tendency to 
depart from the established hydraulic 
cylinder and valve type of actuator. 
In simplest form this may consist of 
@ moving cylinder with the valve 
mounted on it. There is much to be 
said for this construction even though 
it requires a mechanical differential 
lever. 

The essential difference between an 
ordinary powered-control actuator and 
an actuator for an integrated system 
is that the latter must be controllable 
by a computer and must therefore 
understand the computer’s language, 
which is electrical and likely to remain 
so. The control valve, therefore, must 
respond to electrical signals, that is, 
it must be driven by some form of 
torque motor. 

Furthermore, the actuator must usu- 
ally report its position back to the com- 
puter, hence must be fitted with some 
electrical position pick-off device—po- 
tentiometer, synchro, or anything that 
will do the job. This is a matter of 
convenience and not an absolute neces- 
sity, as it is quite conceivable to have 
open-loop control of the actuators, for 
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VALE 
Laminated Rotors 
Cuts Processing Costs 


Emerson Electric squirrel-cage rotors are made of special ‘electrical 
grade” steel laminations and each lamination is coated with oxide 
insulation. In processing the rotor, the O.D. is turned concentric with 
the shaft hole. Then, in one operation, Microhoning accurately 
generates finished size and straightness of shaft hole without any 
change in hole location. 


The Micromold tool has two universal 
joints in the drive shaft which allow 
the tool body to align itself with the 
shaft hole. Microhoning of holes is along 
same axis from which O.D. was turned. 


For electrical and mechanical effi- 
ciency, assembled motors must have a 
uniform air-gap between rotor and 
stator of .006 inch to .011 inch. Be- 
cause laminated surface is rough and 
close tolerances must be held, special 
guided Micromold tools are used. 
Plastic guides above and below abra- 
sive sticks, control dressing of abrasive 
and assure generation of round, 
straight shaft holes. 


Before installing Microhoning equip- 
ment, two operations were required to 
finish shaft hole—rejects ran high. 
Microhoning greatly reduced the 
amount of dynamic balancing correc- 
tion required. 


The principles and applications of Microhoning are 
explained in a 30-minute, 16 mm, sound movie, 
“Progress in Precision” . . . available at your request. 


(] Please send me “Progress in Precision” in time for 
showing (date). 

() Please have a Micromatic Field Engineer call. 

(LJ Please send Microhoning literature and case histories. 

NAME 

TITLE 

COMPANY 

ish tn Nill A lta Agilent 

enhance ee inne ct pCi 


MICROMATIC HONE CorRP. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 


































































instance, by arranging the computer to 
move the valve by an amount appro- 
priate to the required rate of movement 
of the control surface. In practice, 
such a control would be rather crude, 
but it could be refined by using velocity 
feedback from the actuator, or other 
forms of feedback such as force or ac- 
celeration. 

In these days of servomechanisms, 
transmission of mechanical motion by 
means of a long system of rods, cables, 
levers, torque shafts and the like, is a 





NEW THREE LEVER DESIGN 

LIGHTER WEIGHT — SHALLOWER 
SMOOTHER, QUIETER OPERATION 
AVAILABLE IN 10”, 10.5”, 11” SIZES 


ARCH TYPE CONSTRUCTION 
FOR BETTER VENTILATION 


SELF ADJUSTING — MINIMUM 
MAINTENANCE 


DESIGNED FOR HIGH TORQUE ENGINES — 
PASSENGER CAR AND LIGHT TRUCK 









| 
| 
a ELLs 





BORG & BECK DIVISION 


BORG-WARNER CORPORATION + CHICAGO 38, ILLINOIS 








clumsy way of gaining a simple objec- 
tive, however, the inherent reliability 
of such a system has been proved and 
cannot be ignored. If electrical posi- 
tion signalling is to achieve a compar- 
able degree of reliability, then duplicate 
signalling at least must be provided, 
with automatic means for coping with 
failures. It is a question whether in 
themselves the advantages of electrical 
signalling would then be sufficient to 
justify the complications involved. 
There is also the question of relia- 


































Reg. U.S. Pat. Off. 


EXPORT SALES: Borg-Warner International, 36 S$. Wabash Ave., Chicago 3, Illinois 
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available for trucks and buses. 





bility of hydraulic components and 
supplies. One way to solve both these 
problems simultaneously is for each 
control surface to be driven by three 
actuators in parallel, each with its own 
hydraulic supply, electric signalling de- 
vices, wiring, and networks, and certain 
basic instruments, possibly rate gyros. 
The system would then be such that, 
at least in the manual control mode, 
any single failure would affect only 
one channel. Whatever the fault, the 
actuator in the faulty channel would 
be overpowered by the other two. Sys- 
tems of this type could not stand two 
failures in general, but can be ar- 
ranged to stand certain combinations 
of two failures. If any combination of 
two failures is to be tolerated, quadru- 
plication would seem to be inevitable. 

As electrical components, wiring fit- 
tings, and other items become more 
reliable, such extreme measures as 
quadruplication may become unneces- 
sary. There are difficulties in synchro- 
nizing three actuators, not to mention 
four, but in some respects all-electric 
signalling facilitates actuator design. 
In the first place, a valve which needs 
only electrical actuation is going to be 
simpler than one which has to accept 
both electrical and mechanical inputs. 
Then, too, there is no need for mechan- 
ical differentials or moving cylinder 
arrangements, both of which are a 
nuisance. Finally, there is far less 
likelihood of instability due to struc- 
tural feedbacks through the signalling 
system. (Based on paper “Integrated 
Control Systems for Aircraft.” It is 
available in full in multilith form from 
SAE Special Publications Department, 
485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to non- 
members.) 














New Series Parallel 
System Has Simplicity 


Based on paper by 


J. V. POTICNY 


The Leece-Neville 


NEW 12-24v series parallel charg- 
ing and cranking circuit is now 
Fea- 
tures of this system are: 





1. A series parallel switch and a 


magnetic switch are combined into a 
single unit. 


2. The single unit requires less wir- 
ing than the former double unit. 


This lessens the possibility of line 
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losses and the mixing or reversing of 
wires. 


3. Less current is required to oper- 
ate the coil of one switch than was 
needed for the previous two units. 


4. If the magnetic switch contacts 
welded in the former two-switch sys- 
tem, a damaging short circuit oc- 
curred. This is impossible with the 
new single unit switch because both 
sets of contacts are mounted on the 
same plunger shaft assembly. If a 
short circuit occurs and one set of 
contacts welds shut, the other con- 
tactor will assume a position midway 
between its upper and lower fixed con- 
tacts when the starter button is re- 
leased. This fail-safe feature elim- 
inates the need for fuses or circuit 
breakers in the charging system. 

The charging circuit can be traced 
by reference to Fig. 1. The generator 
output lead is connected to bottom 
left charging terminal marked 2, 
through external copper strap to neg- 
ative terminal of No. 1 battery. With 
the positive terminal of this battery 
grounded, the circuit returns to the 
generator through ground. The No. 
2 battery circuit can be traced from 
the same bottom left charging con- 
tact marked 2, (through main con- 
tactor) to upper left charging con- 
tact marked 2, through external cop- 
per strap to negative terminal of No. 
2 battery. Ground return of this bat- 
tery is through the right hand set of 
charging contacts marked 2. 

The charging contacts can be very 


TO CHARGING SYSTEM 


Fig. 1—Charging circuit (12v) of the new 
12-24v series parallel system which combines 
a serial parallel switch and a magnetic switch 
in a single unit. 


Numerals denote: 


TO CHARGING SYSTEM 


Fig. 2—Cranking circuit 


large to accommodate 180 amp alter- 
nators or even higher and there are 
no fuses or circuit breakers. Larger 
area contacts and absence of fuses 
reduces the resistance formerly im- 
posed in the circuit of the No. 2 bat- 
tery. 

The cranking circuit can be fol- 
lowed by reference to Fig. 2. It starts 
with No. 1 battery. Its positive ter- 
minal is grounded and negative ter- 
minal connected to the SPS stationary 
series contacts marked 3, (bridged by 
a main contactor) to positive terminal 
of No. 2 battery. The negative ter- 
minal of No. 2 battery is connected to 
the other stationary set of cranking 
contacts marked 4 (bridged by a main 
contactor) to cranking motor, com- 
pleting a 24-v circuit. 

Should the main contactor weld 
against the stationary set of cranking 
contacts marked 4, due to a short in 
the system, then the other main con- 
tactor will assume a position midway 
between the upper (cranking) and 
lower (charging) fixed contacts. Since 
it cannot drop back to the charging 
contacts, there is no need for protec- 
tive fuses or circuit breakers. 

The one unit switch takes low cur- 
rent draw (less than 7 amp) for the 
energizing coil. The switch will close 
at less than 7 v and “hold in” down 


to 1.5 v. (Based on paper “New Look 
in Series Parallel Systems.” It is 
available in full, in multilith form, 


from SAE Special Publications De- 
partment, 485 Lexington Ave., New 
York 17, N.Y. Price: 35¢ to members; 
60¢ to nonmembers.) 








(24v) of the new 
12-24v series parallel system now available for 


truck and bus installation. 


1. When pushbutton switch is closed, coil is energized from No. | 


battery, actuating shaft. 


generating system. 


view on 


Charging-current contacts open, disconnecting No. 2 battery from 


Contactor connects two |2-volt batteries in series. 
Contactor connects 24-volt cranking motor with batteries. 
When pushbutton switch is released, spring returns contactors to 


original parallel charging position. 
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Clinch maximum power and smoothness, 
longest engine life, lowest fuel, oil and 
upkeep cost—HIGHEST SATISFACTION— 
by choosing the industrial truck with de- 
pendable Continental power—DIESEL, 
GASOLINE, LPG. Conversion of existing 
gasoline units to LPG is simple, quick and 
inexpensive. Ask about it where you 
bought your truck. 
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There's a Best Way 
To Use Quality Control 


H. J. CUEVAS 


Lockheed Aircraft Corp 
UALITY control of each process in 
the manufacture of a part insures 
better quality than quality control of 
the final part alone. Furthermore, it 


saves time, money, and material. 





Much quality control and inspection 
activity seems to take place after the 
fact, and to be designed more to deter- 
mine if the product has been fabricated 
as planned rather than to insure that 
it will be as designed on completion. 
If there were violations of quality in 
the process, it is a little late to find it 
out when the part is completed, and if 
the violations cannot be detected in the 
final quality control inspection, the 
aim of quality is defeated. 

The bonding of metals, for example, 
which has proved satisfactory in labo- 


PIONEER Fowwlas 921-T 


Cast Aluminum Tooling Plate 





Ask any Pioneer 
921-T distributor 
listed below for 
a copy of the new 
Pioneer brochure 





Completes Any 


Tooling Job 


FASTER 
EASIER and 
AT LESS COST 


For proof, look at the check fixture 
at the left (26"x 34”x28”) made of 
Pioneer 921-T to meet specifications 
of light weight, tolerances and time 
schedules not possible with any 
other material. Positive stability al- 
lowed tolerances of +.0005” to be 
maintained. Machining and welding 
were accomplished at great time 
savings. Pioneer 921-T is the new, 
universal wooling plate for modern 
industry. 


Pioneer 921-T is available through these suppliers: 


ALBUQUERQUE, N.M.: Morris Steel & Supply Co. 
ATLANTA, GA.: Southern States Iron Roofing Co. 
BOSTON, MASS.: Joseph T. Ryerson & Son, Inc. 
BIRMINGHAM, ALA.: Southern States Iron Roofing Co. 
CHICAGO, ILL.: Joseph T. Ryerson & Son, Inc. 
CLEVELAND, O.: Kasle Stee! Corporation 

DALLAS, TEX.: Vinson Steel & Aluminum Co. 
DEARBORN, MICH.: Pioneer Aluminum Inc. 
DENVER, COLO.: ABC Metals Corporation 

DETROIT, MICH.: Kasle Steel Corporation 

GRAND RAPIDS, MICH.: Kasle Stee! Corporation 
HAZEL PARK, MICH.: Meier Brass and Aluminum Co. 
HILLSIDE, N.J.: Edgeomb Stee! & Aluminum Corp. 
HOUSTON, TEX.: Vinson Steel & Aluminum Co. 
JERSEY CITY, N.J.: Joseph T. Ryerson & Son, Inc. 
KANSAS CITY, MO.: Industrial Metals, Inc. 

LOS ANGELES, CALIF.: Braico Metals, Inc. 
LOUISVILLE, KY.: Southern States Iron Roofing Co. 
MEMPHIS, TENN.: Southern States Iron Roofing Co. 
MIAMI, FLA.: Southern States Iron Roofing Co. 
MILWAUKEE, WIS.: Joseph T. Ryerson & Son, Inc. 
NASHVILLE, TENN.: Southern States tron Roofing Co. 
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PIONEER acumIiNuM, INC. 


Subsidiary of MORRIS P. KIRK & SON, INC. 


5251 West Imperial Highway - ORegon 8-7621 + Los Angeles 45, Calif. 


OAKLAND, CALIF.: Earle M. Jorgenson Co. 

RALEIGH, N.C.: Southern States Iron Roofing Co. 
RICHMOND, VA.: Southern States Iron Roofing Co. 
ST. LOUIS, MO.: Industrial Metals, Inc. 

SOUTH BEND, IND.: Kasle Steel Corporation 

UNION, N.J.: Mapes & Sprow!l Steel Co. 
WALLINGFORD, CONN.: Joseph T. Ryerson & Son, Inc 
WICHITA, KAN.: Industrial Metals, Inc. 


SALES REPRESENTATIVES: 

Morris P. Kirk & Son, Inc. 

4050 Horton St., Emeryville 8, Calif. 
Also: Fresno, Calif.; Phoenix, Ariz. 


The Norwest Company 
330 Second Ave. West, Seattle 99, Wash. 


EASTERN SALES OFFICE: 

Pioneer Aluminum Inc. 

Richard G. Evans, Mgr. 

23439 Michigan Ave., Dearborn, Mich. 


SOUTHWEST REGIONAL SALES MANAGER: 
Howard L. Hutchinson, P.O. Box 702, Dallas, Tex. 


aL eae i 
HEATING 
ae id by 
VACUUM CHUCKS 
EXTRUSIONS 






ratory tests, hasn’t always worked out 
well in production. There have been 
instances where there were voids and 
overly thick bonding films, for which 
the quality control people have had no 
immediate standards or inspection fa- 
cilities, and over which they had no 
control during the processing. 

Trouble, too, has been encountered 
where relatively thin skin or sheet 
metal is secured to much heavier struc- 
ture, such as wing beam cap strips, by 
means of rivets or other fasteners. If 
the hole in the thin sheet metal is 
damaged, due, perhaps, to deep coun- 
tersinking or poor drilling, it is cus- 
tomary to use the next size fastener. 
This removes material from the main 
structural member to which the skin 
is fastened, perhaps seriously reducing 
its strength, and in any event reduc- 
ing the possibility of repair in that 
area at a later date. 

Sometimes the factory workmen 
drive rivets into badly mutilated holes, 
and they may never be seen. If they 
are observed, reported by the workmen 
or caught by quality control, the in- 
clination is still quite often to use the 
next size fastener. 

(This article is based on the secre- 
tary’s report of the panel on Quality 
and Process Control which was pre- 
sented at the SAE National Aeronautic 
Production Forum. Panel leader was 
O. E. Erwin, Lockheed Aircraft Corp.; 
panel co-leader was R. H. Gilliland, 
Convair Division, General Dynamics 
Corp.; secretary, H. J. Cuevas, Lock- 
heed Aircraft Corp. Panel members 
were: C. W. Andrews, Douglas Aircraft 
Co.; J. A. Baer, Douglas Aircraft Co.; 
R. L. Ellinger, Trans World Airlines, 
Inc.; G. Stroh, North American Avia- 
tion, Inc. This report together with 
other panel reports are available as 
SP-317 from SAE Special Publications 
Department, 485 Lexington Ave.,-“New 
York 17, N. Y. Price: $2.00 to mem- 
bers; $4.00 to nonmembers.) 


Transmission Goals 
Known for Earthmovers 


Based on paper by 


RALPH B. CLARK 


LeTourneau Westinghouse Co 


HERE are three desired and possible 
conditions of operation for earth- 
moving equipment. These are: 


@ Infinite selection of speed, con- 
stant under widely varying load fac- 
tor ranging from crawl to haul speeds, 
including the feature of optional in- 
terlocking excavating devices. 

@ Maximum efficiency and economy 
depending on load factor on engine. 

@ Precision operation under partial 
loads for finish grading. 

The controls desired are four in 
number, as follows: 

Continued on page 115 
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ELECTRONIC QUALITY CONTROL 


»s.-another reason why we repeat: 


When you think of 


tapered roller bearings 


think of Marr 


Nearly half of all 


American cars and 
trucks built today 
have HYATT Hy-Roll 


Tapered Bearings 


SSS SSS SS SS OO 
ULI. 0. 7 7 Jip 


Today there’s a new standard of quality in tapered roller 
bearings—electronic quality control—and HY ATT is 
establishing it! Modern gauging equipment, with sensitive 
electronic controls like those shown above, holds every 
HYATT Tapered Bearing to a degree of uniformity never 
before achieved in quantity production. 


Result: longer, smoother, more dependable performance in 

your toughest automotive applications. In tapered bearings, too, 
HYATT means highest quality! Hyatt Bearings Division, 
General Motors Corporation, Harrison, New Jersey. 


ex Watch “WIDE WIDE WORLD” Sundays on NBC-TV 


seve 


YA Hiy-ROLL BEARINGS 
FOR CARS AND TRUCKS 
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How to 
cut the cost 
of O-rings 


Lathe-cut, compressible cork-and-rubber rings often 
can reduce your O-ring costs substantially. At the 
same time, they may effect savings in machining time 
and inventory costs. Here’s why: 

Molded rubber O-rings are incompressible and 
therefore must be made to very close tolerances to 
allow perfect fit between the flanges. An O-ring too 
small in cross-section will not seal effectively .. . 
and an oversize O-ring will prevent flange contact. 

Cork-and-rubber compositions, on the other hand, 
combine the compressibility of cork with the non- 
compressibility of straight rubber compounds. This 
compressibility can be controlled and compositions 
produced which are nearly as compressible as cork, 
or almost as incompressible as rubber. The percent 
of compression for cork-and-rubber rings may range, 
therefore, from 20% to 33%. 

In some applications, the wider tolerances permis- 
sible with compressible lathe-cut rings may effect 
savings in machining time. In other cases, it may be 
possible to reduce inventories because one size of 


Rubber 
non-compressible; 
flows laterally 


cork-and-rubber ring may work where two or more 
rubber O-ring sizes might otherwise be required. 

Armstrong Cork-and-Rubber Rings can be cut to 
fit existing channel dimensions (from 3%” to 20” I.D.), 
with no change required in channel size or design. 
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Imperviousness 

All lathe-cut Armstrong cork-and-rubber composi- 
tions are impervious. Their rubber binder encloses 
each cork particle in a continuous matrix. Cork-and- 
rubber can be used to seal high internal pressures. 
The upper and lower temperature limits vary with 
the different compositions and with the fluids to 
which they are exposed. In most cases, continuous 
operating temperatures should not exceed 300° F. 


Solvent resistance 

The solvent resistance of cork-and-rubber compo- 
sitions is comparable to straight synthetic rubbers of 
corresponding base polymers. For example, cork- 
and-chloroprene-type synthetic rubber is normally 
used with lubricating oils, and for general purpose 
applications where some swell is desired or can be 


O-rings made of straight rubber compounds are i 
pressible; if they're even slightly oversized, the joint 
not close. 


Cork-and-rubber rings are compressible and 
to full channel width and from 20-33% deeper than 
channel. 


tolerated. Cork-and-nitrile-type synthetic rubber pro- 
vides good gasoline and aromatic-solvent resistance 
and has less tendency to swell or stick on metal sur- 
faces. Cork-and-styrene-type synthetic rubber com- 
pounds, however, have very limited solvent resist- 
ance and should not be used for these purposes. 


SEND FOR 24-PAGE GASKET MANUAL 


You'll find other useful information on 
the design and use of gaskets in the 
new Armstrong Gasket Design Manual. 
Write for your copy to Armstrong 
Cork Company, Industrial Div., 7103 
Durham St., Lancaster, Pa. For infor- 
mation on al! Armstrong Gasket Ma- 
terials, see Sweet's product design file. 


(Armstrong 
GASKET MATERIALS 


. used wherever performance counts 
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@ Infinitely variable tractor speed 
control. 


@ Automatic manual interlock of 
blade control. 


@ Scraper or dozer controls. 


@ Maximum engine horsepower con- 
trol or speed control. 

There are two possible avenues of 
approach to attain the desired goal. 


These are: > = | h t 
@ Improve torque converter design — , W a 


with variable torque absorption and 
improved speed overrun control. 


@ Electric drive with improved effi- “s) a ae 
ciency and less costly components to , Ou sh ould 
provide the approximately infinite Ji , ae ¥ 
torque speed relationship desired. ee 


(Based on paper “Earthmoving Trans- 
missions—Where Are We Going?” It 


is available in full in multilith form a . kn OW 
from SAE Special Publications Depart- lt 
ment. Price: 35¢ to members; 60¢ to : ; 

nonmembers.) 


about 


Snorkel Diesels , 
Have Their Troubles bacon fat 


Based on paper by 


A. H. FOX i oe and 


Standard Oil 
R. A. PEJEAU 


leveland Diesel-Engine Divisior M¢ e 
Geutiuaia Albanene 


Socony Mobil Oi! Co 


L. G. SCHNEIDER Here's the buying information you should have 


~ 


\. S. Naval Engineering Experiment Station 


HREE approaches are being studied 
to determine ways to reduce the ex- 


cessive deposits, high ring and liner/4, The usual way of “transparentizing” tracin rs is with waxes or 
wear, and corrosion of chrome-plated y P ning ee : 


liners being experienced @n disedis ep- a = —— se or ae —_— a ~— towel eomaperene. 
erated with high sulfur fuels in sub- ‘ventually, these oily fluids “leak” out—leaving the paper opaque an 


marines under snorkel conditions. useless for reproductions. 
These are: 


to get the best value when you buy tracing paper. 


Result: Valuable drawings on ordinary tracing papers eventually become 
1. Higher jacket temperature. yellow or brittle—lose their reproduction qualities. And, these days, replace- 
2. Lubricating oil additive level. ments often cost twice as much as the originals. 

3. Exhaust-valve metallurgy. 
In tests to date, increasing jacket 

water discharge temperature from 143 

F to 166 F failed to improve conditions. Result: Albanene stays transparent . . . stays strong . . . protects every 


It is felt, however, that higher tem- nickel you invest in time and talent working on it. 
peratures might achieve an improve- 7 


ment. Important: During manufacture, constant testing guarantees uniformity 
An increase in detergent additive as well as pencil taking and erasing qualities. The very qualities that have 


level of lubricant resulted in a reduc- made Albanene—America’s best selling tracing paper. 
tion in wear, piston and combustion- 


chamber deposits, and liner corrosion.| Try Albanene Today ... it’s available in 3 weights and in rolls, sheets 
Unfortunately, undesirable value burn- | or pads. Try it now .. . it’s the best value you can buy! 

ing was experienced with at least one 

of the high additive oils used. It is 89 YEARS OF LEADERSHIP 


possible that the increased valve seat In equipment and materials for drafting, surveying, 


deposits observed in this case acceler- 2 i i i i i 
ated the tendency toward valve dis- reproduction and optical tooling . . . in slide rules 
and measuring tapes. 


tress. 

Comparison of the valve deposit 
weights for all runs showed that higher KEUFFEL & ESSER CO. 
additive oils contributed to heavier NEW YORK - HOBOKEN, N. J. + Detroit - Chicago - St. Louis - Dallas « San Francisco - Los Angeles 
valve deposits. In compatibility of Seottio - Mentrest 


2.The K & E way-—Albanene tracing paper is made transparent with an 
inert synthetic resin which is chemically stable . . . can’t leak out—ever! 
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AiResearch Turbochargers 
improve diesel engine 


performance up to 100% 


* Limited by design and a = AiResearch units are available 
Pe | now for use with normally 
aspirated diesel engines of 
150 hp and up. They 
step up performance of both 
mobile and stationary 
diesels, land or marine. 


Removable cartridge simplifies 
repair and overhaul 


This cartridge contains the 
turbocharger’s rotating assembly, 
bearings and seals in a factory 
balanced package. It can be replaced in 
minutes with another factory balanced 


cartridge by a mechanic on the scene. 


AiResearch has 

more experience in 

the design and manufacture 

of small turbomachinery than 

any other company. AiResearch 

turbochargers are the most efficient and 

safest units of their kind. New additions to the 
AiResearch family of turbochargers have widened 
their range of application in the diesel engine industry. 


Our engineers welcome the opportunity to work with you 

in improving the performance of your diesel engines. We are — 
happy to confer on applications of the turbocharger principle to 
your power plants. 


AIRESEARCH TURBOCHARGERS NOW AVAILABLE 


MODEL T-10 T-15 T-16 T-30 
Diamerer — in. nom. 9 15% ly 15% 
Length — in. 9 16% 17% 
Weight — Ib. 39 125 
Output — Ib/min. 25-40 35-65 

(Standard Conditions) 


CORPORATION 


AiResearch Industrial Division 


9225 South Aviation Blud., Los Angeles 45, California 
DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND RELATED MACHINERY 
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specific valve materials with specific 
oil additives may also be a factor, al- 
though the data so far collected are 
too limited to shed any light on this. 
The large increase in exhaust tempera- 
tures during snorkel operation reduces 
value hot strength materially. This is 
believed to be a major factor in the 
deterioration of exhaust valves and 
seats. 

(Based on paper “Submarines, Snor- 
kel, and Sulfur,” a progress report 
of the CFR-DFD Group on Deposit- 
Forming Characteristics of Diesel Fuels 
and Engines of CRC. It is available in 
full in multilith form from SAE Special 
Publications Department, 485 Lexing- 
ton Ave., New York 17, N. Y. Price: 
35¢ to members; 60¢ to nonmembers.) 


Overcoming the F4D's 
Landing Gear Failures 


yar hy 
paper y 


F. W. HODGDON 
Douglas Aircraf 


¢ 


HEN the F4D Skyray carrier-based 
fighter operated over a small diam- 
eter arresting cable there was no fail- 
ure of the landing gear, but when 
larger arresting cables were introduced, 
service failures began immediately. 
Since the shock absorbing function 
of the tail bumper depends upon me- 
tering oil through an orifice, experi- 
ments were tried with relief valves 
which would open at cable contact. 
thereby permitting the tail bumper to 
ride over the cable without a large in- 
crease in load. This attempt proved 
ineffective and the decision was made 
to redesign the tail bumper and sup- 
porting section for added strength. 
Strength criteria for the redesign 
were derived from investigation. Loads 
in all sections of the tail bumper and 
supporting structure would be consid- 
ered to be made up of two parts: one 
due to the basic loads by landing with- 
out contacting a cable, the other due 
to impact loads obtained by striking a 
cable. The basic landing loads would 
be treated according to existing cri- 
teria throughout both the gear and 
supporting structure. The impact por- 
tion of the load at the axle would be 
based on 1000 cycle response galvo re- 
sults, reduced in the case of drag load 
by the ratio of drum test to carrier 
landing severity. These axle loads 
would then be the basis for calculating 
impact only loads in the gear and sup- 
porting structure. Impact loads in the 
various gear and supporting structure 
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members would be further reduced by 
the ratio of measured to calculated 
loads in the particular member. This 
reduction accounts for the absorption 
of the high frequency axle load by the 
mass and inertia of the tail bumper. 

Contact velocity and landing speed 
comparison drops indicated that there 
was no variation in the impact portion 
of the load due to sinking speed. How- 
ever, a 15% reduction in 1000 cycle 
impact drag load was measured by re- 
ducing the drum speed from 95 to 75 
knots. 

Considerable time has been spent to 
set up a suitable model representing 
the tail bumper and supporting struc- 


for today's 


ture as well as some other weight items 
for investigation of the problem by 
analog computer. When a model is 
devised which acts in a manner similar 
to the actions of the test plane on the 
rotating drum, models of other designs 
will be checked. 

It is possible that the “add strength” 
solution will not have to be used in the 
future. An entirely different ap- 
proach may bring a final solution. It 
may be possible to develop a relief 
valve that will operate quickly enough 
to relieve some of the impact load. 
Other geometric arrangements and/or 
larger wheels and tires might be solu- 
tions. To date, except for cut tires, no 


Prema Zs a 


OO 


and tomorrows 


See 


THERMOSTATS 


these are the reasons why Dole Thermostats 
are standard equipment on 37 of the leading 


makes of cars, trucks, tractors, 


commercial 


vehicles, industrial and marine engines. 


@ Positive operation against increased pump 


pressures 


@ Good service with all types of antifreeze 


solutions 


@ Help maintain best engine performance 
@ Speed warm-up and get more heat from the 


car heater. 


Write for information. 


THE DOLE VALVE COMPANY 
1901 Carroll Avenue 
Chicago 12, Illinois 


Contro/ with 


DOLE 


(TRADE-MARK) 


Detroit Los Angeles Phitadeiphia 





cable impact problems have been ex- 
perienced with nose or main gears. 
(Based on paper “The Effect of High 
Frequency Impact Loads on Airplane 
Landing Gears.” It is available in full, 
in multilith form, from SAE Special 
Publications Dept., 485 Lexington Ave., 
New York 17, N. Y. Price: 35¢ to 
members; 60¢ to nonmembers.) 


OPPORTUNITIES FOR 


Metallurgists, Ceramic Engineers 
Welding Engineers 
Materials Test Engineers 


Electrical Problems 
Hit Supersonic Flight 


e 


VICTOR B. HART 
Boeing Airplane 


UPERSONIC flight has created tre- 

mendous problems in the design of 
electrical equipment and components. 
Such items as higher voltages, corona 
and arc-over must be taken into con- 
sideration when designing for high 
performance aircraft. 

The need for higher system voltage 
is indicated by three design factors of 
supersonic aircraft. These are: 


pied = pens . e Increased electric load demand. 
More automaticity, powered flight 
controls, new electronics, cooling re- 
quirements, and other items, all tend 
to raise the load demand current. 


e High altitude operation. The re- 
duced air density at high altitudes re- 
duces the cooling ability of the wire. 
A typical operating altitude of 70,000 
ft will cause a reduction in wire cur- 


An example of Marquardt’s progress and challenge is this new test 
instrument — designed and built by Marquardt Aircraft Co. engineers. 
The only one in existence, it was created to provide information on 
short time elevated temperature properties of materials utilized in 
supersonic missiles and powerplants. 





Engineers are needed to conduct development programs 
aimed at establishing design and manufacturing criteria 
for the application of metals to ramjet engines. These pro- 
grams cover a wide variety of structural materials and 
many different manufacturing processes. 


Included are such diversified programs as: 


The evaluation of new alloys from aluminum to 
molybdenum. 


2 The development and evaluation of new manufacturing 


techniques from welding and forming to the application 
of ceramic coatings and high temperature brazing. 


Investigations of the physical and mechanical properties 
of materials at temperatures from —350°F to +3000°F 
for service lives ranging from seconds to hours. 


Support of the design and fabrication of experimental 
ramjet engines. 


rent carrying capacity of approxi- 
mately 20%. 


e Increased ambient temperature 
corresponding to higher Mach Num- 
bers. At a conductor temperature of 
750 F, conductor resistance is about 
2.5 times that at room ambient tem- 
perature. Thus, it will take 2.5 times 
as much copper wire to conduct the 
same current as required at room tem- 
perature. This added wire can repre- 
sent substantial weight penalties. 


With an increase in operating volt- 
age, two equipment design factors— 


Requirements exist for personnel at all levels of training 
and experience. Bachelors —or advanced degrees in engi- 
neering are required. 


corona and arc-over—require closer 
attention. Corona is an electric phe- 
nomenon which can be present in high 


. . ' voltage circuits. It occurs when the 
Now is the time to write that letter, or call potential of a conductor in air exceeds 


John Murray, Professional Personnel the dielectric strength of the sur- 


. : rounding air and is due to ionization 
16555 Saticoy ° Van Nuys, Calif. ° STate §-8361 of the air. It is apparent sometimes 


Ay as a purplish discharge around a con- 


m a r UJ a rd t iN ductor or between conductors, but can 
vo be detected as a radio noise much be- 
q “> / AIRCRAFT CO. low the visual level. 
—— 


Corona starting voltages vary with 
air density. As altitudes and tempera- 
ture are increased, air density is in- 
creased. Corona starting voltage for 


FIRST IN RAMJETS 
Van Nuys, California - Ogden, Utah 
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TIME TESTED 
QUALITY... 


Piston Rings and 
Sealing Rings 


Quality is the heart of modern 
production. That’s why McQuay- 
Norris products are precision 
designed and manufactured to 
completely fulfill your specifica- 
tions. We aim to give you a better 
product at a competitive price! 


For quality that always measures 
up to your needs, contact 
McQuay-Norris. 


McQUAY-NORRIS 


MANUFACTURING COMPANY St.Louis + Toronto 


Largest Producer of Smali/ Rings in the Automotive industry 
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DELCO-REMY ANNOUNCES 
NEW ONE-PIECE, PREADJUSTED IGNITION 
CONTACT SET FOR THE REVOLUTIONARY 
EXTERNAL ADJUSTMENT DISTRIBUTOR 


Never before such convenience, accuracy, quality, and sales appeal in 
ignition contact sets. This new, completely assembled, factory-adjusted 
unit specially developed for Delco-Remy external adjustment distributors 
offers these important advantages: 

One-piece construction for easier, quicker installation. 


Fully adjusted, including spring tension and contact alignment. 


Convenient primary terminal for easy attachment and detachment 
of leads. 


Revolutionary new adjusting screw permits easy, accurate adjust- 
ment of cam angle while the engine is running. 


New moisture-proof, heat-sealed foil package protects contacts from 
dirt and oxidation—is easy to stock, identify, and sell. 


Each set is enclosed in the new Delco-Remy moisture-proof metal foil 
package. These colorful, distinctive packages stack neatly in your parts 
cabinet, are easily identified, and assure your customer factory-fresh, 
original equipment merchandise. 


DELCO-REMY e« DIVISION OF GENERAL MOTORS +© ANDERSON, INDIANA 


fe GENERAL MOTORS LEADS jedi ie WITH 


‘ALL SYSTEMS 
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happy balance between 
dependable performance and moderate cost 


yuR 
t ol prectsion, steel-cage, heavy-duty bearing with 


contoured guide lips assuring true right-line rolling, maintained 
roller alignment and thin oil film. 


@ Rollway’s TRU-ROL Steel-Cage Bearings afford 
wide latitude in balancing dependable performance, 
long life, and high load capacity against moderate 
cost. They rate high in any comparison on a cost- 
performance basis. 


A choice of stamped steel retainers with contoured guide 
lips, or steel segmented retainers assure true rolling and an 
evenly distributed thin oil film— big factors in reducing 
power losses and heating. 


“Crowned” Rollers Relieve End Stress 


TRU-ROL offers the extra advantage of a finish-ground 
“crown” radius on the roller ends. That relieves high end- 
stress and insures uniform load distribution over the entire 
length of the roller. The result: TRU-ROL Steel Cage Bear- 
ings carry heavier loads over longer periods without excessive 
end-fatigue. They are less affected by slight misalignment or 
shaft deflection. 


Investigate TRU-ROL Steel Cage Roller Bearings before 
selecting any bearing in the medium price range. 


Rollway 

Metric Series 
Steel Cage 
Roller Bearings 


@ Rollway Metric Series Steel-Cage Bearings offe: 
the greater load capacity of solid cylindrical rollers. 


reer eee e reer ee eee eee tees 


plus the true right-line rolling of trunnion rollers 


turning in a rigid steel cage. There's no roller skew, 
no pinch out, no cam action. Design permits maxi- 
mum bearing capacity ... within small space . . . at 


moderate cos Let Rollway Help... 


I 


Our complete engineering and metallurgical services will gladly 


work with you on your problem. Simply write or wire any sales 


Q 1 Li ha 8 office. No cost. No obligation. 
F F Rollway Bearing replacements are available through authorized dis- 


B E . R r ry] G S tributors in principal cities. Consult your classified phone directory. 


ROLLWAY BEARING CO., INC. SYRACUSE, N.Y. 


ENGINEERING OFFICES: Syracuse ® Boston @ Chicago @ Detroit © Toronto © Pittsburgh © Cleveland ¢ Milwaukee @ Seattle ¢ Houston ¢ Philadelphia © Los Angeles ® San Francisce 
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spacings up to .25 in. are still decreas- 
ing as the altitude and temperature 
environments are increased to 100,000 
ft and 600 F, respectively. 

Corona can be harmful to insula- 
tion as well as produce radio noise. 
It must be controlled in the electrical 
system, and it can be eliminated by 
proper design. Methods of control 
are: providing adequate spacing be- 
tween conductors, eliminating sharp 
points and corners, eliminating air be- 
tween conductors, and providing a 
grounded shield between conductors. 

Assuming a design voltage level of 
560 v for a 440-volt system, a center 
to center spacing of about .28 in. will 
eliminate corona. Different types and 
thicknesses of insulation will affect the 
distance. If a grounded shield is 
placed around each wire insulation, 
corona will be eliminated without ob- 
serving the spacing requirement. 

Arc-over potential between bare ter- 
minals or uninsulated wire occurs be- 
fore the corona starting voltage. As- 
suming an arc-over design voltage of 
about 960 v for a 440-volt system, a 
spacing of .7 in. will eliminate arc- 
over. If insulation is inserted between 
terminals, spacing requirements can 
be ignored. (Based on paper “Electric 
Equipment Problems in Supersonic Ve- 
hicles.” It is available in full, in multi- 
lith form, from SAE Special Publica- 
tions, 485 Lexington Ave., New York 
17, N. Y. Price: 35¢ to members; 60¢ 
to nonmembers.) 


Tips for Reducing Truck 
And Bus Electrical Costs 


ased on paper by 


H. L. HARTZELL 


General Motors Corp 


RUCK and bus electrical equipment 

maintenance costs are too high. 
Here are some recommendations on 
how to reduce overall electrical equip- 
ment costs. 


To The Operator: 


1. Order true heavy-duty electrical 
units where operating require- 
ments are severe and particularly 
where “downtime” is very costly. 


When passenger-car-type equip- 
ment is ordered, insist on modifi- 
cations that will extend the dur- 
ability. 


. Increase your efforts toward sell- 
ing the manufacturers on needed 
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corrections, frankly telling them 
where slight additions to vehicle 
costs are justified on the basis of 
lowered maintenance costs. 


4. Establish better communications 
with vehicle and electrical manu- 
facturers in order to speed up 
diagnosis and correction of prob- 
lems. 


. Take full advantage of the field 
schools that are being operated 
to improve mechanics’ skills in 
maintaining and servicing elec- 
trical equipment. 


To The Vehicle Manufacturer: 


1. Determine the best method of 
carrying a storage battery and 
use it in a cool location acces- 
sible for servicing. Adhering to 
this practice will result in an im- 
portant reduction in maintenance 
costs and “downtime.” 


Supply your sales representatives 
with full information on the over- 
all cost advantages of heavy-duty 
units. Make sure they know the 
difference between heavy-duty 
equipment and modified passen- 
ger-car equipment. When pas- 


senger-car-type equipment is in- 
dicated, make available units with 
maximum modification. 


Make fewer compromises in the 
selection and application of elec- 
trical components. 


To The Electrical Manufacturers: 


1. Keep the service and product en- 
gineers in close contact with the 
operators. Better understanding 
of operating conditions is sure to 
help both the designer and the 
builder. 


Keep vehicle and engine manu- 
facturers posted on results of 
field studies. 


Have an active program of rec- 
ommending to your customers 
modifications that will reduce 
maintenance costs. 


(Paper “Electrical Equipment—Heavy 
Duty Progress” was presented at SAE 
National Transportation Meeting. It 
is available in full in multilith form 
from SAE Special Publications Depart- 
ment, 485 Lexington Ave., New York 
17, N. Y. Price: 35¢ to members; 60¢ 
to nonmembers.) 


GYRO ASSEMBLY AND TEST 


Mechanical and Electrical Engineers, with a personal interest in 


precision mechanisms, where a high degree of accuracy is required, and 
a pride in the precision of the product they help build, we offer truly 
challenging opportunities. 

You will do development work and testing in one of the country’s 
most versatile laboratories, working with the top men in the field and the 
finest test, research and development equipment. As a part of our Major, 
Permanent, Expansion Program, new plant facilities are being added in 
suburban Milwaukee. 

AC provides financial assistance toward your Master's Degree. 
Graduate program also available evenings at Univ.Wisconsin, Milwaukee. 
GM's aggressive position in the field of manufacture and GM's policy of 
decentralization creates individual opportunity and recognition for each 
Engineer hired. 

RECENT EE, ME GRADUATE 
INQUIRIES ALSO INVITED 


Milwaukee offers ideal family living in a progressive neighborly com- 
munity in Southern Wisconsin. 


To arrange personal, confidential interview in your locality send full facts 
about yourself to 


Cecil E. Sundeen, Supervisor of Technical Employment 
THE ELECTRONICS DIVISION 


GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKEE 2, WIS. 
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les Truarc Retaining Rings Eliminate Machining 
Parts—Cut Assembly Time on Drill and Tapper 


ALTERNATE DESIGN TRUARC DESIGN 


Clamp Cylinder Rod Stop Assembly 


Truare “E” Rings (Series 5133) replace stop nuts in the Clamp 
Cylinder assembly. They eliminate need for threading 2 rods 
..the danger of cross-threading nuts...and costly rejects. 
Truare Rings cut assembly time and cost. 


Beco Model 410 Drill and Tapper 


The Batchelder Engineering Co., Inc., Springfield, Vermont uses 
4 different sizes of 2 different type Waldes Truarc rings in 
their new BECO Model 410 Automatic Drill and Tapper. Truarc 
rings speed assembly, reduce machining, improve design. 


ALTERNATE DESIGN TRUARC DESIGN 


Hopper Cylinder Anchor Pin Assembly 


2 Truarc Rings (Series 5100) secure and position end of verti- 
cal air cylinder. Rings eliminate extra cost of machining 3- 
diameter pin, threading ond undercutting... plus nut and 
washer. Assembly is quick and sure. 


Bell Crank Pivot Assembly 


Truare Rings (Series 5100) in Bell Crank Pivot assembly per- 
mit grease hole not possible with cotter pin fastener. Use of 
nuts would have increased machining and assembly costs 
considerably. 


different sizes within a type...5 metal specifications 


Whatever you make, there’s a Waldes Truarc Re- 
and 14 different finishes. Truarc rings are available from 


taining Ring designed to improve your product... to 


save you material, machining and labor costs. They‘re 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 


90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 


are precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types... 


call. Send us your blueprints today...let our Truarc 
engineers help you solve design, assembly and pro- 


as many as 97 duction problems... without obligation. 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool! 


WALDES 


. TRUARE 


RETAINING RINGS 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L. 1. C. 1, N. Y. 
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 


2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries 


COO ee ae a a a 


Waldes Kohinoor, inc., 47-16 Austel Place, t. 1. €. 1, N.Y. 

Please send the new supplement No. 1 which 

brings Truarc Catalog RR 9-52 up to date. 
(Please print) 


Title 
Company 


Business Address . i 


Cea a ae aa 


| 

Name ; ; | 
: | 

| 

| 

| 
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New Members Qualified 


These applicants qualified for admis- 
sion to the Society between January 10, 
1957 and February 10, 1957. Grades of 
membership are: (M) Member; (A) 
Associate; (J) Junior. 


Atlanta Section 
H. Blair Minick, Jr. (J). 


Baltimore Section 
Robert J. Hagen (J). 


British Columbia Section 


Thomas A. Ameer-Beg (M), William 
Wong (A). 


Canadian Section 


John M. Allan (M), Donald L. Bur- 
rows (J), Wallace Bruce Stewart Crow- 
ston (J), John B. Johnston (A), Mer- 
vyn Elmer Nicholls (M), Robert H. 
Richmond (J), Horatio W. Thompson 
(A). 


Central Illinois Section 


Roland Frederick Bill (M), William 
W. Breitbarth (J), Wendel Brooks 
Crum (J), Horace J. Swinland (M), 
Ralph E. Watt (J). 


Chicago Section 


Hugo Coello (J), Donald H. Gautsch 
(A), Walter Graber (M), J. D. Hall 
(M), Frank A. Hlavacek (A), Robert 
James Klein (M), Joseph M. Lyons 
(A), Philip G. Needham (M), William 
G. Sheiry, Jr. (J), William Corbin 
Smith (J), William W. Squier (M), 
Herbert N. Underwood (J), Edward C. 
Van Buskirk (M). 


Cincinnati Section 


John F. Dooley, Jr. (M), Aaron Kom- 
isar (M), Kenneth T. Wilbur (M). 


Cleveland Section 

Judson T. Bennett (J), Robert J. 
Farrell (A), Andrew G. Johnson (M), 
Donald Sidney Johnson (J), J. D. Mc- 
Millin, Jr. (M), Arthur D. Schultz (M), 
David J. Stevenson (J), Foster J. 
Young (M). 


Dayton Section 


James A. Guild (M), John J. Warga 
(A), Charles Warren Wood (M). 
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Detroit Section 


Donald Adams (J), James A. Bar- 
baria (M), Theodore E. Beauregard, Jr. 
(J), Charles P. Bolles (J), Malcolm 
Brown (J), Robert Earl Brown (J), 
Wesley B. Carlson (J), Thomas J. 
Clark, Jr. (J), David L. Cohoe, Jr. 
(J), Gene A. Crockett (M), Frank 
R. Davis (M), Richard F. Deremer 
(J), George W. Duffield (A), Robert 
B. Dupree, Jr. (J), James M. Erkert 
(M), John A. Ferrari (J), Lawrence 
E. Gaydos (J), George L. Giasson 


(A), Ronald F. Gillham (J), Russell L. 
Gilpin (A), Thomas Clifford Goad (J), 
Kenneth L. Hasselkus (J), Clare E. 
Hellenberg (M), Robert C. Kemp (J), 
John Emmett Kenealy (A), Arvan F. 
Kent (M), Wibrandus J. Koppius (J), 
Maynard E. Lagassee (J), Francois 
Louis (J), William C. MacNeill (A), 
Jay Dean McCulley (J), Ralph L. Mc- 
Govern (A), Terry J. Merritt (M), 
Robert H. Metzler (J), James O’Brien 
(A), James Earl Peterson (A), Frank- 
lyn Pinchbeck (J), Maurice W. Ramsby 


Spring Loaded 


Oil or Dry 
Multiple Disc 


INSURE 
EFFICIENT 


OPERATION 


The release levers in ROCKFORD clutches have been newly 
designed and are accurately balanced—so necessary in present 
day high-speed, high-torque engines. This is just one of several 
advantages ROCKFORD equipped motor vehicles feature in 


their late models. 


SEND FOR THIS HANDY BULLETIN = 

Gives dimensions, capacity tables and complete =] 
specifications. Suggests typical applications. 

ROCKFORD Clutch Division BORG-WARNER 


316 Catherine St., Rockford, Ill., U.S.A. coe 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Ill. 





New Members Qualified 


Continued 


(A), James Michael Roy (J), Franklin 
C. Schoonover (J), Jack C. Schram (J), 
Richard L. Schreiner (J), Edward 
Shell (J), Dewey V. Sherman (A), 
Walter W. Shuttleworth (J), John M. 
Skupin (J), George G. Spehn (‘(M), 


Morris R. Steere (M), Janusz S. Sulich 
(J), John D. Van de Vuurst (J), Rich- 
ard L. Vroman (M), Peter P. Wall (A), 
Frank J. Wanderski (J), T. W. Warren 
(M), Clinton C. Williams (J), Frank 
Wino (M), J. R. Worgan (J), Edwin L. 
Yates (A), Alexander Zaplitny, Jr. (J), 
Bruno Zava (M). 


Hawaii Section 

George A. Roth (M), J. Lowell Twid- 
well (A), William B. Walter (M), Roy 
E. Ward (M). 


Automatic Reminder 
For Motorists 


No. 451 
Actual Size 


LOW OIL PRESSURE 
INDICATING SWITCH 


The NEW FASCO “451” may be small; 
but . 
protection against uouble and costly 


. to the car owner, its essential 


repairs is a BIG factor. And being a 
FASCO product, its unfailing depend- 
ability can be taken for granted. Sales- 
minded engineers are first to recognize 


its importance. 


AUTOMOTIVE DIVISION 


aA 


INDUSTRIES, INC. 


ON PUBLIC CARRIERS, the FASCO 
“451” also meets the need for a warn- 
ing indicator of low pressure in the 
air-brake system. Remember... where 
dependability and economy in auto- 
motive design count, IT PAYS tO... 


ra 


ROCHESTER 2, NEW YORK 


DETROIT OFFICE—12737 PURITAN—PHONE: UN 17476 
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Indiana Section 


Glenn W. Adamson 
Battle (M). 


(J), Thomas E. 


Kansas City Section 


John L. Koetting 
Tringali (J). 


(M), Charles J. 


Metropolitan Section 


Warren E. Begas (A), Gerald L. Ber- 
man (J), D. Gardner Foulke (M), 
Howard G. Kurtz, Jr. (A), Griffith May 
(M), Walter E. Miller (A), Leo V. Mul- 
len, Jr. (M), Stuart B. Rote, Jr. (A), 
Walter I. Shanler (J), Arthur J. Taylor 
(M), Lionel E. Trotman (A), Peter 
Emmons Viemeister (M), Rudolph J. 
Zanella (J). 


Mid-Continent Section 


Bill Mitacek (M), Willis C. Schick- 
ram (J). 


Mid-Michigan Section 


Lloyd T. Gill 
Lamar (M). 


(M), Thomas W. 


Milwaukee Section 


R. M. Brusewitz (M), James H. Car- 
penter, Jr. (J), Warren W. Schwid (M). 


Mohawk-Hudson Section 
John Gaylord Howe (J). 


Montreal Section 
Charles Peter Kirwan (M), Jean- 


Jacques Langlois (M), David L. Span- 
jer (M), P. J. Todkill (M). 


New England Section 


George P. Dinell (A), Woodrow W. 
(Bob) Foss (A), Philip F. Peterson (J). 


Northern California Section 


Folke H. Anderson (M), Eng Lan 
Foo (J), Demo John Giulianetti (J), 
H. Paul Kraus (M), Frank Mithen (A), 
Robert K. Stone (M), Robert E. Wil- 
cox (J). 


Northwest Section 


Boyd K. Bucey (M), Leonids Mak- 
tenieks (J), Bruce V. Nylund (J), Ed- 
ward A. Rock (M), William Stebbins 
(J). 


Oregon Section 


Arthur R. Darling (A), John A. 
Payne (A), Edward F. Vala (M), Ken- 
neth Willoughby (A), Brock Byrne 
Wilson (J). 


continued on page 128 
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AUTO-LITE | Serves Industry 


with more than 400 products of the highest quality 


PRECISION MANUFACTURING 


Whether it be intricate die-castings, finely 
drawn magnet wire, electrical equipment for 
the automotive industry or any one of hundreds 
of other products. . . it is of the highest quality 
when it comes from Auto-Lite. This reputation 
for quality in 28 plants from Coast to Coast is 
maintained through central engineering control 
and is reflected in the public acceptance of the 
name Auto-Lite . . . and in the world-wide 
establishment of Auto-Lite service facilities. 


THE ELECTRIC AUTO-LITE COMPANY 


TOLEDO 1, OHIO 
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wachss 950Q POUNDS 


...is typical of 25 models 
from 1500 to 5000 pounds, 
made for diesel and gas engines 


This “six throw” crankshaft, almost 12 ft. long, is repre- 
sentative of the large die-forgings Park supplies to 
manufacturers of gas and diesel engines. 

Park’s facilities include a complete die-sinking shop, 
modern specialized heat-treating equipment and ex- 
perienced metallurgical and engineering staffs. 

Our sales engineers will show you how Park die-forg- 
ings can increase strength and safety—cut down size 
and machine time on your requirements. 


Die Forging Specialists Since 1907 


THE PARK DROP FORGE CO. 


775 EAST 79TH ST e CLEVELAND 3, OHIO 


Carbon, Alloy, Heat-Resistant Alloy, and Stainless 
Steel Closed-Die Forgings from 4 Ibs. to 5000 Ibs. 


New Members Qualified 


Continued 


Philadelphia Section 


John J. Giammaria (M), Hilding R. 
Hultkrans (J), Noel S. Siegel (M), 
Charles N. Smith (M). 


Pittsburgh Section 


John F. Beck (M), Robert A. Bub 
(M), Edwin H. Spuhler (M). 


St. Louis Section 


Paul C. Ford (M), James Arthur 
Jones (J). 


Salt Lake Group 
Don F. Woods (J). 


San Diego Section 
Charles W. Alesch (M), Kenneth W. 


Goebel (M), James David Peterson 
(M), Henry R. Voss (M). 


Southern California Section 

Henry E. Banks (M), Victor B. 
Casner (M), Edmund F. Crotty (A), 
George F. Douglas (M), Simeon B. 
Kramer (J), John F. McCloskey (J), 
Donald John McKenzie (J), Steve J. 
Myzel (J), Duane H. Norton (J), Bud- 
die W. Proctor (A), Robert R. Roepke 
(A), Edward B. Thompson (A), George 
Wan (J). 


Southern New England Section 


Manly E. Carroll, Jr. (J), Frederick 
F. Petrucci (J), Norman L. Zabilansky 
(J). 


Spokane-Intermountain Section 
Gordon Schuster (A). 


Syracuse Section 


Richard Anthony Crocco (J), How- 
ard J. Dingman (J), Donald B. Jones 
(J), James E. Maroney (J). 


Texas Section 


Lew Brown Woodall (A), Roderick 
L. Zorn (A). 


Texas Gulf Coast Section 


Ralph C. Cooley, Jr. (A), John B. 
Milwee (A). 


continued on page 131 
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A lll, TB A IE MBS RB 


Bronze on steel— 


Formed oil grooves i es plain or ball indented 
3 on lining side 


Thin wall with no Straight, Clinch Butt 
sacrifice in strength 4 ee or Special Seams 


Oil holes, slots or cut- F A great range of lengths and 
outs to your needs 4 diameters available 


Bearing Performance with Bushing Economy 


Any of these design features can provide the needed bearing char- 
be incorporated in our plain or acteristics at a distinct price ad- 
bi-metal bushings. For many ap- vantage. We provide a complete 
plications lower cost bushings engineering service. Address: 


TrEDERAL-MOGY. 


DIVISION, Federal-Mogul-Bower Bearings, Inc. 
11035 Shoemaker, Detroit 13, Michigan 


BABBITT-LINED BEARING-SURFACED SPACER COPPER-LEAD 
BEARINGS THRUST WASHERS TUBES BEARINGS 


Se ye Se oa ah ° METALLURGY = PFPRECISION MA UFACTURING 
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What Are Your Special Universal 


Joint Requirements? 


Anything from a heavy duty close coupled 

double universal joint like the one pictured ‘ 
above to a small power take-off joint(shown (Cleveland Steel Products Corporation 
below) is right down “Cleveland’s”’ alley. 
Limited joint length and diameter can prob- s 
ably be met with standard “Cleveland” com- 16025 Brookpark Road - Cleveland 11, Ohio 


ponents—and at a substantial saving to you. 


Automotive Division 


Manufacturers of 


Look to “Cleveland” for propeller shaft Universal Joints - Propeller Shafts 


and universal joint requirements. We’ve been and Power Take-Off Joints 
suppliers to the automotive and allied indus- 
tries since 1912. 
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New Members Qualified 


Continued 


Twin City Section 


John M. Shank (M), W. R. Shannon 
(M). 


Washington Section 


Leon O. Brooks (M), Lt. Col. Sir 
Frederick G. L. Coates (M). 


Western Michigan Section 
Edwin A. McClary (A). 


Wichita Section 
Archie E. Campbell (M). 


Outside of Section Territory 


Robert Bernstein (M), Jack E. Blalock 
(J), Kenneth R. Bradley (M), Fred- 
erick D. Burnham, Jr. (J), Fred Carl 
(M), Roland Alvin Consie (J), Lewis 
P. Dickey (A), Glen Curtis Hartig (M), 
Edmond F. Hinds, Jr. (J), John Clar- 
ence Holman (A), William Ray Shobert 
(M), Comdr. Robert M. Strieter (M), 
Earle Donald Van Leeuwe (A). 


Foreign 

Antonio Barella (M), Brazil; John 
A. Black (J), Australia; Carlos Eugenio 
Borges Cortes (J), Brazil; Clifford 
Peter Brown (J), England; Willy A. 
Dahl (M), Brazil; Antonio Avelino Da 
Silva, Jr. (J), Portuguese West Africa; 
Leon Gattegno (M), Brazil; C. H. Hen- 
rard (M), Belgium; Ahmed A. Issa (A), 
Egypt; T. L. Narasimhan (M), India; 
Madhukar V. Vaidya (A), India. 


Applications Received 


The applications for membership re- 
ceived between January 10, 1957 and 
February 10, 1957 are listed below. 


Alberta Group 
Ralph Pogson. 


British Columbia Section 
James Scott. 


continued on page 134 
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PHYSICISTS « GAS DYNAMICISTS 
ELECTRICAL and MECHANICAL ENGINEERS 
for 


PREDICTION ENGINEERING 


PROGNOSTICATION DYNAMICS 


PROPHECY ANALYSIS 


These are not really the titles that Republic Aviation uses to 
describe the work of its Dynamics Analysis Section — but 
they justifiably could be. 


Why? 


Because the work involves the analysis of controls systems 
in the proposal and design stage — before the mathematics 
and engineering principles ever take concrete form.* 


In Republic’s Dynamics Analysis Section you will find some 
of the best engineering and physics minds in the country. 
They work in small groups predicting the performance and 
guiding the design of control complexes for advanced jet- 
craft and missiles — complexes based on electronic, pneu- 
matic, hydraulic and thermodynamic units. 


Openings still exist at Republic for engineers and physicists 
well grounded in fundamentals. You will find opportunities 
for using servo design techniques, analog computer methods 
and the strategems of operations analysis — as well as the 
more orthodox mathematical tools —in solving problems of 
varied and stimulating nature. 


Training or experience in servo mechanisms is essential, 
knowledge of analog computer techniques and operations 
analysis desirable. 


Discriminating prophets know that Republic offers the best 
in professional development, security, working and living 
conditions. Long Island with its beaches and parks, facilities 
for every type of recreational activity, nearness to major 
cultural centers, and with its refreshingly new communities, 
represents graceful living at its best in the East. 


To discover more of the opportunities at Republic, send a 
complete technical and personal resume to: 


Mr. George Hickman, Engineering Employment Manager 


4 SEE FP EMPL AES AVIATIa'y 


FARMINGDALE, LONG ISLAND, NEW YORK 


*Our professional prognosticators have a record to be proud of — development of 
Republic’s famous Thundercraft, latest of which is the incredible F-105 Thunder. 
chief, supersonic USAF fighter-bomber, capable of carrying atomic loads. 





WHY MORE THAN 500 ENGINEERS CALL IT 


MV AIRPLANE” 


Successful weapons and well-rounded engineers have a common denominator at 


Chance Vought. It’s Vought’s “project-group” system, a highly-effective brand of development 


teamwork that makes each engineer an inside man in the over-all development 


picture. On Vought’s record-breaking Crusader fighter, the system worked like this: 


In Vought's project-group system there's advance- write to: 
ment opportunity for experienced project men, Mr. J. W. Larson 
Mr. J. am 


technical specialists and junior engineers alike. Sat ee 

‘  oeeee an Bena Asst. Chief Engineer 

Arrange to visit Chance Vought for a firsthand . € 
Dept. SAE-2 


investigation. Or, for a report on our openings, 
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Engineers selected from their original groups for the way, the Crusader 

Crusader project followed their assigned systems and ; became everyone’s 

sub-assemblies from preliminary design to flight test. aircraft, and every- 

Teamed with engineers from other groups, they lent Ff one learned. That's 
mutual assistance, worked | the value of the proj- 
outside their own special- Pal = a ect-group system. 
ties, and enlarged their Linking group with 
view of the program. At project, it coordi- 
the same time, liaison was nates the state of the art with the practical problems 
maintained with the orig- of project work. Joining engineers of one specialty 
inal groups on methods, with those of another, it offers each a better com- 
research and policy. This promise and a wider view. 


Turn tax savings into family fun in Dallas 


You pay neither sales tax 
nor city and state income tax in 
Dallas. You can use these 
savings as Dallasites do — 
on outdoor fun for the 
family. Lakes, links and 
ranches are close at hand, 
and the Gulf’s within 
an easy half-day’s drive. 


a 


IMMEDIATE OPENINGS Support Equipment Engineer. 


For a wide range of development 
FOR ENGINEERS assignments including complete 
airborne photo systems and sub- 
marine handling equipment for 
- a Structures Research Specialist. guided missiles. Engineering 
4 For research and development degree and at least three years 
assignments on new missiles and design experience. 
fighter aircraft. Requires advanced 
degree in structural mechanics plus Systems Engineer. For design 
eight years experience in aircraft and test of electro-hydraulic and 
structural design and analysis. hydro-mechanical servo control 
systems. Requires engineering de- 
Senior Structures Loads Engi- gree, or equivalent, plus one to 
neer. To determine air and ground four years related experience. 
loads and airframe temperature 
distributions; analyze aircraft ship- Senior Engineer for Dynamic 
board performance, and determine Analysis. For flutter analysis on 
repeated loading criteria of air- high-speed digital computers, flut- 
craft components. Requires degree ter model testing in transonic tun- 
in engineering, applied mathemat- nels and vibration testing of com- 
ics or physics and at least three pleted aircraft. Requires engineer- 
years experience in loads, applied ing, mathematics or physics degree 
mechanics or mathematics. and experience in dynamics. 


OUGHT AIRCRAFT 


4/NCORPORATEDOD 


Dallas, Texas 


SAE JOURNAL, MARCH, 1957 





MOND ILAIWD 
WELDING NUTS 


oe» Make Tough Jobs Easy! 


If you’ve got a product involving metal fabricating, 
fastening or assembling, chances are you can use Mid- 
land Welding Nuts to big advantage. 


They come in all sizes for every-sized job. Welded 
to the part or parts concerned, they don’t have to be 
held while bolts are turned into them. Thus one man 
can often do the work of two. 


And they’re indispensable when it comes to those 
tucked away, hard-to-get-at places. Welded in advance 
to those inside spots where it is difficult—or impossible— 
for hands or tools to reach, Midland Welding Nuts hold 
fast while bolts are turned into them. 


If you’re a designer, you'll want to know about these 
time and labor-savers, too. Midland Welding Nuts will 
solve and simplify many of your problems, too. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue «+ Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 
Manufacturers of 
Automobile and Truck Frames ° Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 


Applications Received 


Continued 


Buffalo Section 
Wilbur W. Smith, Jr. 


Canadian Section 


Joseph L. Blais, Charles A. Hatchard, 
David Lloyd Jones, R. H. Mallory, Ar- 
thur Paulin, Gordon F. Ritz. 


Central Illinois Section 


Noble G. Barker, Glenn I. Bronstad, 
Harry E. Davis, Paul F. Dirksen, Rob- 
ert J. Huebner, Peter W. Schultz, Fred 
M. Szabados, Jr., Donald F. Webster. 


Chicago Section 

Arthur R. Bonvouloir, Jeanie S. 
Christie, Joseph Demasy, Sidney Allen 
Heenan, C. Don Hicks, John Allen 
Holmes, Robert H. Klopp, Steven Mal- 
kowski, Russell J. Neff, Richard L. Nix, 
L. L. Duke Norman, Arlen E. Nyman, 
Arthur J. Peters, Ralph D. Webb, Ross 
D. Young. 


Cincinnati Section 
Paul H. Blessing, Carl Weider. 


Cleveland Section 
Joseph R. Teagno, Phyllis P. Whalen. 


Colorado Group 
George Myron Jones. 


Dayton Section 


Duke Dinsmore, John Dean Kiner, 
Howard R. Otto. 


Detroit Section 


Henry J. Baecker, Frederick P. Bens, 
Hugh J. Blecki, Andrew Buffa, Robert 
S. Cliffton, Theodore F. Cohassey, 
John K. Dobbyn, Perry C. Dooley, Wil- 
bur L. Frayer, Earle Harvey Fulford, 
D. E. Garrison, Wesley S. Harjala, Roy 
C. Harrison, Gerald F. Hause, Charles 
I. Hodgson, Paul F. Hood, Leo Francis 
Kasaczun, Christopher M. Kennedy, 
Luther N. Kern, Wynne R. Lilly, Ed- 
ward Mark, William Henry McGrow, 
Kuldip Mehta, James M. Miskimins, 
Sarv D. S. Mongia, Robert D. Neu- 
harth, Fred Karl Nothdurft, Richard 
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NOT ONE 
OF RMI’S 
8-MAN 
PANEL 
STARTED 
HIS 
CAREER 

IN 
ROCKETRY! 


Panel members 
include men 
with degrees in: 


MECHANICAL. 
ENGINEERING 


ELECT. 
ENGINEERING 


CHEMICAL. 
ENGINEERING 


civil. 
ENGINEERING 


AERONAUTICAL 
ENGINEERING 


INDUSTRIAL 
ENGINEERING 


PHYSICS 
AND CHEMISTRY 


Let 8 engineers who switched to Reaction Motors 
help you score your success potential in rocketry 


RMI TASK FORCE HAS PREPARED A TECHNICAL TEST 


Many engineers and scientists today 
are turning interested eyes toward the 
expanding field of rocketry, aware 
that this young giant among American 
industries offers unsurpassed oppor- 
tunities for the future. 


.-- naturally they are wondering 
whether their background fits them 
for this demanding field. 


Now Reaction Motors—in cooperation 
with professional men who have made 
the transition from other fields suc- 
cessfully — has devised a way for you 
to determine in advance your likeli- 
hood for success in rocketry. They 
have prepared a purely technical test 


YOU CAN TAKE AT HOME 


which you can not only take at home, 
but evaluate for yourself. A sealed en- 
velope containing the correct answers 
comes with the Question Sheets. 


Reaction Motors has TWO reasons 
for offering you this unusual 
service: 
l we need more highly skilled, very 
creative professional men with 
varied experience to meet the current 
great expansion in rocket development 
projects here. 


we want to reduce to the absolute 
minimum the possibility of your 
making the wrong career decision. We 


believe that every man who enters a 
field should have reasonable assurance 
of achieving outstanding success and 
staying with the field. 


HERE IS YOUR OPPORTUNITY to discover 
—quickly and easily — whether 
rocketry is for you, with its literally 
unlimited objectives in the conquest 
of outer space. 


NOTE: There is one Question Sheet for 
Mechanical Engineers, another for 
Aerodynamicists, a third for Chem- 
ical Engineers, etc. So please check 
your field on the list provided in the 
coupon below, to insure receiving the 
test that applies most directly to you. 


FILL OUT AND MAIL THIS COUPON FOR RMI’S SELF-EVALUATING 
TECHNICAL TEST OF ROCKET ENGINEERING POTENTIAL 


REACTION MOTORS, INC. 


75 FORD ROAD: DENVILLE, N. J. 
ATT: 8 Man Task Force 


Please send me your Self-Evaluating TECHNICAL 
TEST for Success Potential in Rocketry 


My Name 
My Address 


| 
| 
| 
Please check your field. | 
( Mechanical Engineering | 
C Elect. Engineering 
(1 Chemical Engineering | 
(C Civil Engineering 
() Aeronautical Engineering | 
(0 Industrial Engineering 
0 Physics 
(0 Chemistry | 


REACTION MOTORS, INC. 


“Where today’s pioneers cross tomorrow’s frontiers” 


Take this test yourself 
in the privacy of your home. 


csee comm cane es cients nme eins eicis eite ttn cai cannes came wae setany nies ‘sales Sete pen enh sablceal 


SAE JOURNAL, MARCH, 1957 135 





Applications Received 


Continued 


J. Omalaske, Joe M. Ouellette, Donald 
B. Pentecost, Owen C. Russell, Vincent 
Ryszewski, William J. Schrader, Joseph 
H. Schultz, George Seidman, Ben J. 
Smith, Louis P. Smith, Marcus Claude 
Smith, Kenneth John Templin, Charles 
H. Thomas, Harvey E. Wortz. 


Indiana Section 
William Gene Andrews, Edmund A. 


Burroughs, Robert E. Hoffmeister, 
Robert J. Muelhausen. 


Kansas City Section 

James Frank Burdett, Charles C. 
Cochran, Jr., Anthony E. Cocoros, John 
G. Matalon, H. E. Mathews. 


Metropolitan Section 


Robert E. Barnum, Robert L. Burke, 
Robert J. Conable, Francis H. Eipper, 
Louis E. Gaynor, Frederick E. Graves, 
John D. Griffin, J. A. McCanney, Philip 
S. Rust, William B. Smyth, James J. 
Studenic, Paul V. Wagner, Joseph 
Wechter. 


Mid-Michigan Section 


John G. Arnold, Albert Betzler, Jr., 
Alexander Bleshenski, Dennis E. Con- 
don, Thomas E. Darnton, William S. 
Hayes, Thomas J. Krieg, Joseph P. 
McGrail, Donald C. Ruschman, Carroll 
C. Seelye, George B. Whitesell. 


Milwaukee Section 


Albert E. Buchholz, Jr., Richard A. 
Burkard, Bruce Deyo, Clyde A. Fer- 
gason, Raymond E. Hren, Wallace E 
Johnson, Don F. Kueny, Clarence R. 
Martin, Donald Keith Stephenson. 


Montreal Section 
Edward L. Switzer. 


New England Section 
Dr. Saul Barron, Frank W. Fernald. 


Northern California Section 


George R. Cunnington, Jr., Walter J. 
Frisch. 


Northwest Section 
John J. Shorkey. 
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Oregon Section 
Arthur F. Dickow. 


Philadelphia Section 
Robert Bruce Koch, Donald C. Rowe. 


Salt Lake Group 
Donald J. Balka. 


San Diego Section 
Donald M. McGrath. 


Southern California Section 

E. M. Armstrong, Edward M. Broder- 
sen, Edwin M. Couleur, Malcolm Lee 
Fickel, Thomas R. Fisher, Jack F. Har- 
rington, Joseph E. Havenner, Dennis 
E. Mellen, Joseph A. Palm, L. D. 
Shafer, Joseph J. Struck, Earl S. 
Suters, Jr., T. A. Wilmshurst. 


Southern New England Section 


Richard Bell, George Paul Harring- 
ton, Jr., Peter F. Nizen. 


Spokane-Intermountain Section 
Elmer C. Lindahl. 


Texas Section 
J. W. Ferris, Jr., C. L. Harris, Marion 


R. Rue, Hale W. Stevenson, Ralph R. 


Uhrmacher. 


Twin City Section 


Louis B. Evans, Thiel E. Knoertzer. 


Washington Section 


S. Arthur Casale, 
Reimer, Jr., Alvin Joseph Tolbert. 


Wichita Section 
Wendell E. Miller. 


Outside of Section Territory 

Edward Drott, Jr., Joseph T. Ream, 
Jr., Eugene E. Richards, Ludwig J. 
Schinnerer. 


Foreign 

Svante Rune K. Breitz, 
George Alexis Bronder, 

Hans Weber, Switzerland. 


Sweden; 
Australia: 


Lawrence D. 


To the 
ENGINEER 
of high 
ability 

Through the 


efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are: 
air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 
electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 

industrial products. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 
... mechanical engineers 

... mathematicians ... specialists in 
engineering mechanics .. . electrical 
engineers . . . electronics engineers. 
For further information regarding 


opportunities in the Los Angeles, 


Phoenix and New York areas, 
write today, including a resumé 
of your education and experience. 


Address Mr. G. D. Bradley 


Ww 
THE (Garrett CORPORATION 


9851 So. Sepulveda Blvd. 
Los Angeles 45, Calif. 


DIVISIONS 
AiResearch Manufacturing, 
Los Angeles 
AiResearch Manufacturing, 
Phoenix 

AiResearch Industrial 

Rex — Aero Engineering 

Airsupply — Air Cruisers 

AiResearch Aviation 
Service 
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17 million hours of 


operation... 
ms 


en 


AiResearch 
Cabin Air 


CABIN AIR COMPRESSORS 


Compressors 


Latest designs will soon appear on the most modern 


turbo-jet (unit shown) and turbo-prop air transports 


Cabin air compressors by 
AiResearch are turbo-driven, shaft- 
driven or hydraulically-driven. 
They provide cabin airflows up to 
60 pounds per minute at 40,000 
feet, with pressure ratios up to 4.3. 
Their dependability and durability 
have been service-proved by the 


THE 


Designers and manufacturers of aircraft systems and components: ReFRGERATION SYSTEMS + PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 
ELECTRO-MECHANICAL EQUIPMENT + 


+ TURBINE MOTORS 
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+ GAS TURBINE ENGINES + 


most extensive experience in this 
field — 4000 of these units are now 
in operation. 

These compressors are integrated 
into complete air conditioning sys- 
tems. The utmost compatibility is 
assured, since AiResearch manu- 
factures every component and has 


, 


experience in every problem of 
interrelationship between compo- 
nents. We have assumed complete 
system responsibility in this field 
for many of America’s finest pres- 
ent and projected airliners. 

Whether your problem involves 
components or complete systems, 
we invite your inquiries. 

Outstanding opportunities for 
qualified engineers. Write for infor- 
mation. 


AiResearch Manufacturing Divisions 


Los Angeles 45, California ... Phoenix, Arizona 


CABIN PRESSURE CONTROLS ~- 


WEAT TRANSFER EQUIPMENT + 





ELECTRONIC COMPUTERS AND CONTROLS 


a new Lighter 


ae] oa 


7 


in a compact package... for 
having up to 400 cu. in. of piston 


Now, all the advantages of the 
big, rugged, service-tried-and-tested 
Fuller RoADRANGER Transmissions 
are packaged for the first time in 
this smaller, new R-35 ROADRANGER 
Transmission. This 7-speed Roap- 
RANGER is designed to provide drivers 
of smaller trucks and tractors with 
the same positive ROADRANGER con- 
trol—the same ease of shifting pro- 
vided by the larger RoADRANGERS. 

With the R-35 RoADRANGER, shifts 
are simple, short, fast. Yet the driver 
has 7 forward speeds available in 
progressive and selective steps, with 
closely spaced and equal ratios in 
the operating range. The 7 forward 
speeds, and 1 reverse, are shifted by a 
single lever—there is no gear split- 
ting. It is a unit transmission with 7 
speeds—there is no auxiliary section. 


Regardless of time, traffic and ter- 
rain, the Fuller R-35 ROADRANGER 
Transmission gives the driver imme- 
diate and complete control of every 
operating situation. 


Owners and operators can now 
specify the R-35 ROADRANGER Trans- 
mission. They can now obtain the 
same results provided by the larger 
ROADRANGER Transmissions .. . 
faster trip time, lower fuel consump- 
tion, longer engine life, less driver 
fatigue. For complete details, check 
with your truck dealer today, or write 
Fuller Manufacturing Company. 


RATIOS 
| Gear Standard* Optional** % Step 


Seventh.. 1.00 1.00 
Sixth .... 1.33 1.24 
Fifth .... 1.794 1.67 
Fourth ... 2.416 2.25 
Third .... 3.298 3.06 
Second .. 4.90 4.55 
First .... 8.20 7.62 
Reverse . . 7.09 

Weight 

Oil Capacity ... 


*33 24** 
34.8 
34.8 
36.5 
48.6 
67.3 
67.3 


16 pts. 


® No gear splitting—7 selec- 
tive and progressive gear 
ratios 


@ Easier, quicker shifts— 
clesely spaced and equal 
ratios in the operating range 


®@ One shift lever controls all 
7 forward and 1 reverse 


speeds 


® Engines work in peak hp 
range with greater fuel 
economy 


® Less driver fatigue—'s less 
shifting 


® Compact unit transmission 
—only 375 Ibs., approxi- 
mately 26 25/32 inches in 
length 


FULLER MANUFACTURING COMPANY, Transmission Division, Kalamazoo, Michigan 
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The Jet Propulsion Labora- 
tory is a stable reseach and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains. Covering an 80 
acre area and employing 
1700 people, it is close to 
attractive residential areas. 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re- 
search under contract with 
the U.S. Government. 


Opportunities open to quali- 


fied engineers of U.S. citizen- 
ship. Inquiries now invited. 


JOB OPPORTUNITIES 
IN THESE FIELOS NOW 


IMPORTANT DEVELOPMENTS AT JPL 


Tactics for Defense 


The complexity of modern weapon sys- 
tems, the variety in new development possi- 
bilities, the shortage of trained personnel 
and the limited time factor make it im- 
perative for the United States Army to 
evaluate its present and future tactical 
capabilities. To that end, a new operations 
research group is being organized at JPL to 
explore present and future possibilities and 
to contribute to the understanding and solu- 
tion of apparent problems. 


Studies will be made regarding the offen- 
sive and defensive weapons now at our dis- 
posal as well as those being developed and 
proposed. Tactics for their current and prob- 


able use and disposition will be studied and 
evaluated. Information regarding known and 
probable opponent weapons and tactics 
must also be gathered and co-ordinated and 
a reasonable estimate made as to their pos- 
sible employment. Plans and procedures for 
countering and offsetting such opponent 
activities are of immediate importance. 


For the staff of this special group, the Jet 
Propulsion Laboratory seeks open-minded 
and imaginative engineers and scientists of 
every classification. If you are interested in 
and have a strong desire to become a part 
of such a program, you are invited to submit 
your resume for immediate consideration. 


AERONAUTICS * MECHANICAL * STRUCTURES * DYNAMICS * PROPULSION 
APPLIED MECHANICS * INERTIAL ELEMENTS * METALLURGY * CERAMICS 
SOLID STATE PHYSICS * OPERATIONS RESEARCH 


JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 


PASADENA 


CALIFORNIA 
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AUTOMOTIVE V-BELTS 


Quiet smooth Unerring electronic controls; new methods of curing; 
ses se 8 


the facilities of the largest and most modern plant 
® ” devoted exclusively to the manufacture of endless 
vibration at the transmission belts—these are the factors that bring 
to the automotive industry the one V-belt that 


s . ~ 
vanishing point erases vibration to the vanishing point. 


The U. S. V-Belt contributes greatly to the silent 
and efficient operation of fan, generator, water pump, 
power steering and air conditioning . . . all part 

and parcel of today’s finest automobiles. 


Contact Automotive Sales, Mechanical Goods Division, 
New Center Building, Detroit 2, Michigan. 
Phone: TRinity 4-3500. 

Mechanical Goods Division 
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INTERNATIONAL 


International Harvester Company 
180 N. Michigan Ave., Chicago 1, Illinois 





Here are five of eight International diesels that have 
driven Ready-Power generators in Standard Carbon’s 
powerhouse for a total of 107 engine service-years. The 


The Standard Carbon Co., Steubenville, Ohio, is 
a nationally famous manufacturer of carbon 
brushes. 

President W. F. Rogers fills in these details of 
their powerhouse operation: “We started in busi- 
ness in 1928 operating on purchased power. 
Back in 1939 we set up our own powerhouse— 
starting with an International PD-80 diesel 
power unit on a 48KW Ready-Power generator. 
Shortly thereafter we bought two more of these 
units. Today our eight Ready-Power generators 
are all driven by Internationals—and we are gen- 
erating power for 43% less than we pay for the 
15% of the electricity we still purchase” 

Supt. George Rogers adds: “Good service with 
only minor repairs sums up our experience with 


4 





CONSTRUCTION 


A COMPLETE POWER PACKAGE INCLUDING: Crowler, Wheel, and Pipe-Boom Tractors . . . Self- 
Propelled Scrapers and Bottom-Dumps . . . Crawler and Rubber-Tired Loaders . . . Off- Highway Trucks 
... Diesel and Carbureted Engines . . 


UD-1091, second from left, is seven months old. The 
other 7 power units average over 15 years each of 
dependable service. 


& Ready-Power International driven 
GENERATORS CUT ELECTRIC COSTS FF% 


Standard Carbon’s International power units going strong after 107 service-years 


Internationals. Our Internationals have totalled 
107 service-years—an average of over 13 years 
per engine. And only recently I rebuilt one of 
the 17-year-olds for the first time and still was 
able to reuse many of the original parts includ- 
ing the crankshaft!” 

This long-life, low-cost power will help you 
protect the reputation of your products. Get it 
by specifying any of 16 International diesel or 
carbureted engines ranging up to 216 horse- 
power. Call or write us. Experienced sales repre- 
sentatives, sales and design engineers will assist 
you with product data and power recommenda- 
tions that will help solve your engine problem. 
Then you'll have power that will increase the 
productivity of your products. 


EQUIPMENT 


. Motor Trucks 


\ 


oh. 
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for aircraft and 
non- aircraft use 


The small gas turbine engine—whether 
powering vehicles, small aircraft, drones, 
helicopters or missiles—is rapidly develop- 
ing into an efficient and trouble-free source 
of power. Its bantam weight makes it ideal 
as auxiliary power . . . for thrust assists in 
aircraft applications . . . and for such func- 
tions as control of the “boundary layer” 
(friction-held air on the wing surfaces of 
high speed aircraft). 


At Curtiss-Wright’s Turbomotor Divi- 
sion—which has augmented operations with 
new modern facilities at Princeton, New 
Jersey—engineers are expanding the poten- 
tials of turbo power, developing engines 
for both aircraft and non-aircraft uses. 
Their answers are contributing to the over- 
all advancement of the science of propul- 
sion . . . continuing Curtiss-Wright’s leader- 
ship in every major airpower category of 
today and of the future. 


UR ae 


me EL 


CORPORATION~ PRINCETON, N.J 


Divisions and Wholly Owned Subsidiaries of Curtiss-Wright Corporation: 


Waicnt Arnonavticat Division, Wood-Ridge, N. J. © Puorercen Division, Caldwell, N. J. © Prastics Division, Quehanna, Pa. © Execrronics Division, Carlstadt, 


Mertats Processinc Division, Buffalo, N. ¥. © Sprectacties Division, Wood-Ridge, N. J. © Utica-Beno Corporation, Utica, Mich. * Exvrort Division, New York, N. 
Catowett, Waicat Division, Caldwell, N. J. © Asnornysics Devetopmenr Corporation, Santa Barbara, Calif. © Reseancn Division, Clifton, N. J. & Quehanna, Pa. 
InpustRiAL AND Screntiric Propucts Division, Caldwell, N. J. © Cuntiss-Waicut Europa, N. V., 
Marquette Metat Propucts Division, Cleveland, Ohio © Cuntiss-Wacutr or Canava Lrv., Montreal, Canada * Prorvutsion Reseancn Corporation, 
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Amsterdam, The Netherlands * Turnsomotor Division, 


Princeton, ] 


Santa Monica, Calif. 





Here’s how easy it is 
to install 


VEEDER-ROO 


Rev-Counters 
...with the New “Tach Take-Offs” 


On any engine having a tachometer take-off, Veeder-Root Rev- 
Counters can be installed in a position which is readily accessible 
for easy reading . . . so the man who reads the counter doesn’t get 
all messed up or get a crick in his neck. 

In fact, with these new attachments, Veeder-Root Rev-Counters 
make it easy for anyone to see how your equipment is living up to 
its guarantee ... when routine maintenance is coming due . . . and 
to get other valuable facts-in-figures. 

You can count on Veeder-Root to help you engineer these adapt- 
able counters not only into engines, but into generators, compres- 
sors, heaters, and other equipment. And you will find . . . as other 
manufacturers of power-units have found .. . that when you build in 
Veeder-Root Counters, you build up sales. 


144 


CLeTourneau Westinghouse 


vous 
Con Cowit on 
VEEDER- ROOT INC. 


“The Name that Counts” 


Hartford, Conn. « Greenville, S. C. 
Chicago * New York « Los Angeles 
San Francisco « Montreal 


Offices and Agents in other Principal Cities 
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ROY MARQUARDT, at 39 is the young- 
est chief executive officer in the aircraft 
engine business. A graduate of the Cali- 
fornia institute of Technology, he was 
Director of Aeronautical Research at the 
University of Southern California prior 
to founding Marquardt Aircraft Co. in 
November, 1944. 


Marquardt offers Engineers an opportunity 
to grow with the company! 


Engineers looking for a company to grow with, should 
look to Marquardt Aircraft Co. Here is why! 

Under the guidance and leadership of Roy Mar- 
quardt, an engineer-president, Marquardt has become 
the undisputed leader in the field of ramjet engines — 
“the powerplant of the future”. 

In just twelve short years, the company has grown 
from one man’s idea to an engineering and production 
facility employing more than 2,500 people. 

But most important, Marquardt engineers have 
grown in skill, scope and professional ability along with 
the company’s many exciting and rewarding projects. 

Within the next two years, Marquardt will more than 
double its manpower. Even with this new increase in 
personnel, engineers joining Marquardt now will have 
this same opportunity to grow with the company. 


For engineers in almost every specialty—from 
production engineering and qualification testing 
to advanced research in hypersonic propulsion — 
Marquardt means opportunity. 


Today is the day to write that letter to: Jim Dale, Professional Personnel 
16554 Saticoy Street +» Van Nuys, California 


o 


Marquart Ci CRAFT CO 


ye 


VAN NUYS, CALIFORNIA OGDEN, UTAH 
FIRST IN RAMJETS 








. 
‘y 


TRucKs 


2) 


rane 


etd Gp 


Manufacturers of the big diesel transports, that 
must stand up under hour-after-hour of gruelling 
service, have learned to rely upon MECHANICS 
Roller Bearing UNIVERSAL JOINTS to deliver hun- 
dreds of thousands of miles of trouble-free ser- 
vice. Because MECHANICS JOINTS drive through 
KEYS— instead of bolts—they stand up under pun- 
ishment that shears off other types of fasteners. 
They are designed with less parts and connections 


for easy assembly and servicing— smooth running 


HENDRICKSON — 


IMTEQMATIONAL 
HARVESTER 


arvveyr - 
Saw > at 
ovporation eS) 


balance—maximum strength with less weight— 
and long, trouble-free, safe operation. Rugged 
stamina is just one of the advantages you get 
when you specify MECHANICS Roller Bearing 
UNIVERSAL JOINTS. Let MECHANICS engineers 
help you design this and other competitive sales 
features into your product's transmission train. 
MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner « 2022 Harrison Ave., Rockford, Ill. 


Export Sales: Borg-Warner International 
79 E. Adams, Chicago 3, Illinois 


MECHANICS 
OL mall 
UNIVERSAL JOINTS 


For Cars + Trucks « Tractors + Farm Implements « Road Machinery «+ 
Aircraft + Tanks + Busses and Industrial Equipment 
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New magnesium alloy holds properties for 100 hours up to 700 F. 


Dow Magnesium HM21XA-TS8 alloy extends further the 
range of conditions under which light metals can be used 
in aircraft design. Second in the series of sheet alloys 
designed specifically for elevated temperature applications, 
it supplements the excellent characteristics of HK31A alloy. 
HM21XA-TS8 retains its properties at temperature during 
long periods of time. Even one hundred hours at 700°F. 
results in relatively little change in tensile yield, creep and 
elastic modulus. 


Magnesium lightness is combined with strength at elevated 
temperature in HM21XA-TS8, offering new ways to save 
weight or gain increased rigidity in the design of missiles 
and aircraft. This alloy is supplied in the -T8 temper and 
can be formed in this temper without the need for further 
heat treatment after fabricating. Samples of HM21XA-TS 
along with detailed information are available. Contact your 
nearest Dow Sales Office or write» to THE DOW CHEMICAL 
CoMPANY, Midland, Michigan, Dgpartment MA !400D-1. 


YOU CAN DEPEND ON 
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Plymouth Division of Chrysler Corporation 
sees these important advantages in its new 
headlamp doors made of aluminum: 


1. Low cost of aluminum over other materials. 


2. Ease of fabrication—aluminum’s easy work- 
ability cuts manufacturing costs...eliminat- 
ing steps both in material preparation and 
final finishing. 


3. Light weight— less than half as much as 


Plymouth’s attractive new 
headlamp doors — made of 
aluminum—are supplied by 
Electro-Mechanical Prod- 
ucts Company and The Elec- 
tric Auto-Lite Company. 


Plymouth gains three production advantages 


other metals—reduces shipping, handling and 
assembly costs. 


ADDS FOUR NEW KINDS OF SALES APPEAL! 


1. Natural beauty... solid aluminum will 
always be bright and attractive because 
there’s no plating to chip or peel. 


2. Easy maintenance... just a light water-wash 
cleans it like new — there’s never a need for 
hard “rust-removing” scouring or scrubbing. 
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with headlamp door of aluminum 


3. Long-life durability...cannot rust ...is cor- 
rosion resistant... helps preserve trade-in 
value with its permanent “new look.” 


4. Practical styling... aluminum permits both 
decorative and functional shapes and pat- 
terns not feasible with other metals. 


This headlamp door is an outstanding example 
of how Kaiser Aluminum is helping to bring 
better parts at lower cost to the automotive 





Kaiser Aluminum 


industry. Our Automotive Development Divi- 
sion is available to work with you as “idea 
partners”...as well as to help you on any 
specific requirements or problems on alumi- 
num alloy selection and fabrication. 

*& & & 


For further information, phone our Auto- 
motive Industry Division at TRinity 3-8000 in 
Detroit. Kaiser Aluminum & Chemical Sales, 
Inc., 2214 Fisher Building, Detroit 2, Michigan. 





See “THE KAISER ALUMINUM HOUR.” Alternate Tuesdays, NBC Network. Consult your local TV listing. 
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Vibration won't loosen FLEXLOC self-locking nuts 


replacement, frequent adjustments, even rough screw 
threads will not affect their locking life. 


Where products must be reliable... must stand up 
under vibration, temperature extremes and hard use 

. designers specify rugged, reliable, precision-built 
FLexLoc self-locking nuts. 


HERE’S WHY: 

FLexLoc locknuts are strong: tensile strengths far 
exceed accepted standards. They are uniform: care- 
fully manufactured to assure accurate, lasting locking 
action. And they are reusable: repeated removal and 


Standard FLex.oc self-locking locknuts are available in 
a wide range of standard sizes, types and materials to 
meet the most critical locknut requirements. Your local 
industrial distributor stocks them. Write us for complete 
catalog and technical data. Flexloc Locknut Division, 
STANDARD PresseD STEEL Co., Jenkintown 55, Pa. 


STANDARD PRESSED STEEL CO. 


FLEXLOE iocknur pivision 
® 


JENKINTOWN PENNSYLVANIA 
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SAGINAW b/b SCREWS 
are guaranteed 


90% EFFICIENT! 


Require 4/5 LESS torque than Acme Screws for same linear out- 


put on Actuator and Positioner Applications! Saves space, weight! 


Let’s start at the begin- 
ning, with the familiar 
rinciple that there's far 
ess friction in rolling 
than in sliding. By ap- 
plying this principle, 


the Saginaw ball /bearing 
Screw radically increases 
the efficiency of rotary- 
to-linear motion (and 
vice versa). Instead of 
sliding, mating surfaces 


glide on rolling steel balls. 


WHAT IT IS AND HOW IT WORKS 


Like stripes on a barber 
pole, the balls travel to- 
ward end of nut through 
spiral tunnel” formed by 
concave threads in both 
screw and mating nut. 


At end of trip, one or 
more tubular guides lead 
balls diagonally back 
across outside of nut to 
starting point, forming 
closed circuit through 
which balls recirculate. 


SIX DESIGN 
ADVANTAGES 


1. Vital Power Savings. Permit much smaller 
motors with far less drain on electrical system, 
simpler circuitry. 


2. Space/Weight Savings. Screws themselves 
are smaller, lighter; permit smaller motors 
and gear boxes; eliminate auxiliary equipment 
required by hydraulics. 


3. Precise Positioning. Machine-ground type 
will position components far more precisely 
than hydraulics or pneumatics; tolerances on 
position are held within .0006 in./ft. of travel. 


4. Temperature Tolerance. Normal operat- 
ing range from —75° to +275° F.; in selected 
materials, will function efficiently as high as 
+900° F. 


5. Lubrication Latitude. If lube fails, will 
still function with remarkable efficiency. Units 
have been built and qualified for operation 
without lubrication. 


6. Fail-Safe Performance. Far less vulner- 
able than hydraulics; Gothic-arch grooves, 
yoke deflectors and multiple circuits provide 
added assurance against failure. 


SAGINAW b/b SPLINE 


= 


Utilizing the same basic gliding 
ball principle, Saginaw has de- 
veloped the Saginaw b/b Spline 
which radically increases the 
efficiency of transmitting or 
restraining high torque loads. 


Averages 40 times lower fric- 
tion coefficient than sliding 
splines! 


It can be fitted with integral 
gears, clutch dogs, bearing and 
sprocket seats, ete., for use 
with a wide variety of electrical 
units. Units have been built 
from 3 inches to 10 feet long— 
3% to 6 inches in diameter. 


Available in custom machine-ground and stock rolled-thread types. Units have 
been built from 1% inches to 3912 feet long—*% to 10 inches in diameter. 


m™ SEND COUPON FOR NEW 1957 ENGINEERING DATA BOOK 
Saginaw Steering Gear Division, General Motors Corp. 
b/b Screw and Spline Operation 
Dept. 6E, Saginaw, Michigan 


cUquUuTLOLWw 


1 
Dyn 
Screws & Splines 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP., SAGINAW, MICH. 


i 

I 

i 

I Please send new engineering data book on Saginaw 
I b/b Screws and Splines to: 
NAME 
| COMPANY 
i 

I 
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Now from the maker of more than 100,000,000 thermostats 


Nie ws 
HARRIS ORI 


Designed specifically for today’s high-pressure cooling systems! 


Harrison’s new poppet pellet thermostat brings all the advantages 

of the conventional pellet-type stat plus a revolutionary reverse-action 
valve feature which permits a more uniform, free flow of water. 

And with no soldered joints and no hinges, this new Harrison thermostat 
gives extra-rugged, extra-dependable service—assures accurate 
temperature control for modern high-compression engines 

under the most severe operating conditions. This is typical 

of the many advances made by Harrison, maker of over 

100,000,000 thermostats. For temperature is our business at Harrison— 
and we’re constantly seeking and finding new and improved ways 

to meet the heat control challenges of the automotive industry. 


Watch WIDE WIDE WORLD Sundays on NBC-TV 


TEMPERATURES 


or LARRISO 


RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N.Y. 
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“EZ” is a well-known symbol to users of Allegheny 
Ludlum products. We've been producing easy-ma- 
chining stainless steel grades under that symbol for 
many years . . . they’re a standard in the industry for 
improved machining characteristics. 

This long experience, applied to the ‘‘EZ’’-machin- 
ing grades of the three High Speed and two Die Steels 
listed above, is your assurance of dependably uniform 
free-cutting qualities and improved finish. Users of 
Ontario EZ-Machining Die Steel, for example, will be 


delighted with the improved tool life and better finish 
secured, and the saving in machining time. Also 
highly popular: DBL 2-EZ High Speed Steel. 

All five grades have been thoroughly proved and 
are readily available in the usual wide range of shapes 
and sizes. @ Write for literature on the grade(s) in 
which you are interested. 

Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. 

ADDRESS DEPT. SA-87 


For complete MODERN Tooling, call 


FINE Too. ste 
Since 1854 


Allegheny Ludlum 


wesw 6267 
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These applications demonstrate the self-aligning ability of 
This linkage controls the shuttle the HEIM Wlatbhal 


motion of the label loom made 

by Fletcher Works of Philadelphia. 
This application visually demon- 
strates the ease with which 


misalignment can be corrected. On this Armstrong Sharpener, 


which handles saws up to 120” in 
diameter, the push-pull rod with 

a Heim Unibal Rod End at 

each end, provides the universal 
motion for changing direction 

of the grinding wheel smoothly, 
quietly, and with precision 

for extreme sensitivity in 
grinding fine teeth. 


Where shaft misalignment 
must be corrected... 


rhe PEEELM Zucéal nop end 


is a single ball rotating in a bronze bearing race. It 
offers freedom of movement such as cannot be 
obtained with any similar mechanism. As a self- 
aligning bearing, it compensates for designed 
or unavoidable shaft or stud misalignment. 
Because of the large area of contact 
between the ball and the bronze 
bearing inserts, much greater load 
ratings are possible for sub- 
stantially smaller envelope 

dimensions. 


Please feel free to write our 
engineering department about 
your linkage problems, and be 
sure you have sufficient copies 
of the Heim catalog for all 
designing, operating, and 
purchasing departments. 


The Minneapolis Sewing Machine 
Co. uses Heim Unibal Rod Ends 
to take care of a 25° operating 
misalignment in the linkages in 
their model H-150 portable 
sewing machine. 


THE HEIM COMPANY /rairtield, Connecticut 
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CHRYSLER 


Each one of the beautiful ’57 Chrysler Corporation 
cars features Enjay Butyl weather-stripping on the 
big, wrap-around windshield and rear window. 
With Enjay Butyl’s outstanding resistance to 
aging, moisture and sunlight, you can count on 
perfect performance for the life of the car. 


IMPERIAL 


FRONT AND REAR...ENJAY BUTYL RUBBER 
WEATHER-STRIPPING SEALS FOR SURE! 


Come ruin or shine, Enjay Buty1, the weather-proof rubber for window weather- 
stripping out-performs and out-lasts all other rubbers, synthetic or natural. 
Moisture-proof and impervious to sunlight, this is the rubber that combines 
outstanding shock resistance with unparalleled life-expectancy. 


In more than 100 places on today’s new cars, Enjay Butyl has demonstrated its 
profitable advantages over all other rubbers. Under the hood... in chassis and 
body... parts made from this super-durable, all-weather rubber have helped make 
today’s new cars safer, more comfortable, and mechanically more sound. For fur- 8 HT T Y i 
ther information, and for expert technical assistance, contact the Enjay Company. 


Enjay Buty! is the greatest rubber value 
in the world . . . the super-durable rubber 
. . : with outstanding resistance to aging « 
Ensay) Pioneer in Petrochemicals abrasion + tear + chipping « cracking « 
ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N.Y. ozone and corona + chemicals + gases « 
Akron « Boston + Chicago « Los Angeles « New Orleans + Tulsa heat + cold « sunlight « moisture. 
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BRUTE STRENGTH FOR BIG ASSEMBLIES— 


Cleveland large diameter 
upset forged socket head cap screws 


On big presses, extrusion machinery, 
and earth moving equipment, fasten- 
ers not only have to support massive 
static loads; they must also withstand 
the dynamic stress of heavy impact, 
shock and vibration. 

Engineered specifically for this 
type of service, Cleveland large di- 
ameter socket head cap screws are 
upset forged from specially heat- 
treated alloy steel. The forging proc- 
ess shapes the steel so that grain 
flow follows the contour of the head; 
eliminates planes of weakness along 


which shear might occur under dy- 
namic stress; and protects assemblies 
against fastener fatigue failure. 

In large diameters we regularly 
stock 114-7 and 114-6 through 12 in. 
for same-day shipment. For other 
standard sizes from 11% to 3 in. di- 
ameter through 12 in. length, we 
have the stock and the tooling to pro- 
duce your order quickly.* For prompt 
service, contact your local Cleveland 
distributor. He can also supply large 
diameter upset forged hexagon head 
cap screws. 


*Diameters over 3 in., lengths over 12 in., available on special order. 


THE CLEVELAND CAP SCREW COMPANY 


4444-12 Lee Road, Cleveland 28, Ohio 


WAREHOUSES: Chicago « Philadelphia « New York « Providence « Los Angeles 


New folder gives dimensions (including old and 
new head details), physical properties, weights, 
prices of Cleveland large diameter socket head 
cap screws. Write for copy today. 
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HEADQUARTERS FOR PRODUCTS TO 








MB mounts restrain 





‘canned 


‘jet engines 


Installed at key points, 
these MB container 
mounts help support, re- 
strain and protect P&WA 
J-57 jet engines in their 
shipping containers, as in 


dicated above 


ET engines can experience vibration and shock 

problems before ever seeing service. It hap- 
pens during transportation and handling, when 
they’re in their shipping cans. 


So special MB shock mounts are used to help 
protect P&WA J-57 engines in their containers. 
These units satisfy two important yet different 
performance requirements. They'll safely restrain 
the displacement and maximum “g” of the engine 
should the container be dropped even 3 feet. At 
the same time, they provide the cushioned mass 
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ISOLATE VIBRATION...TO EXCITE 





with a natural frequency different from frequen- 
cies encountered in transportation, thereby avoid- 
ing resonance and consequent build-up of vibra- 
tory amplitudes. 


MB concentrates on mounts which start where 
ordinary units have to give up. Various mounts 
have been developed which, while available as 
standard units, are actually in the special perform- 
ance class. Perhaps we can work out a modifica- 
tion of one to solve your particular vibration 
problem. Send for Bulletin 616A. 


1067 State Street 


manufacturing company New Haven 11, Conn. 


A Division of Textron Inc. 


IT...TO MEASURE 


IT. 
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with basic facts about alloy steels. Though much of the in- 
formation is elementary, we believe it will be of interest to 
many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time. 


XX | This is the twentieth of a series of advertisements dealing 


Flame-Hardening Alloy Steels 





When the surface of steel is sub- 
jected to direct application of flame 
and heated above the _transfor- 
mation range, then hardened by 
quenching, the process is known as 
flame-hardening. Its primary pur- 
pose is to surface-harden without 
affecting core properties. Jets of 
flame are played directly on the 
steel, and hardness penetration can 
be made to vary considerably. Usu- 
ally in alloy steels this depth will 
range from 0.03 to 0.12 in., the 
actual figure depending upon the 
method of heating and quenching 
used. 

Unlike carburizing, flame-harden- 
ing does not involve the absorption 
of extraneous elements by the steel. 
There is no alteration of the chem- 
ical composition. To put it simply, 
the steel must have its own self- 
hardening characteristics; cannot 
be dependent upon carbonaceous 
salt baths, gases, etc. 

Flame-hardening is not a substi- 
tute for the conventional furnace 
method. Each has its uses. The par- 
ticular virtue of flame-hardening is 
that the flames can be directed to 
localized areas. The furnace, on the 
other hand, is generally more eco- 
nomical and feasible when parts 
produced in large quantities must 
be hardened all over. 

Any type of hardenable steel, alloy 
or carbon, can be flame-hardened, 
and there will usually be no scale 
or pitting. The alloy content is the 
governing factor when determining 


the quench. In some cases a rapid 
quench is required; in others, it can 
be as slow as air-cooling. Tempering 
presents no problems, for flame- 
hardened steel can be tempered as 
if hardened to the same point by 
other methods. 

A list of typical flame-hardened 
parts would include such familiar 
items as gear and sprocket teeth, 
and certain types of cams and rollers, 
shoe treads, etc. This list is by no 
means exhaustive; it could include 
many other parts that often require 
a localized hardening treatment, es- 
pecially for wear-resistance. 

When seeking information about 
flame-hardening methods, please feel 
free to consult with our technical 
staff. Bethlehem metallurgists will 
gladly cooperate, and you can de- 
pend upon their suggestions. You 
can rely on Bethlehem, too, as a 
source of alloy steels, for Bethlehem 
makes the complete range of AISI 
standard grades, as well as special- 
analysis steels and all carbon grades. 


If you would like reprints of this series of 
advertisements from No. I through No. XVI, 
please write to us, addressing your request to 


Publications Dept., Bethlehem Steel Company, 
Bethlehem, Pa. The first 16 subjects in the series 
are now available in a handy 32-page booklet, 
and we shall be glad to send you a free copy. 





BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products 
are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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because 


~— All four basic types of anti-fric- 
tion bearings are available from SKF 


because 


— They offer an extraordinarily 
wide range of sizes and combinations to 
meet virtually any requirement. 


because 


— Their long experience in the 
widest variety of bearing applications is 
your assurance of receiving sound 
recommendations. 


because 


— Thousands of manufacturers 
have been using the SKF Bearing Ad- 
visory Service for many years — always 
with good results. This dependable 
service is available to you, too. 


77864 
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Always, at SCF, you will receive | 


unbiased advice \ - 









EVERY TYPE—EVERY USE 





Ball Bearings 

Cylindrical Roller Bearings 
Spherical Roller Bearings 
Tapered Roller Bearings (“Tyson ) 


* Reg. U.S. Pat. Off. Tyson Bearing Corporation 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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Seal 
on BEARINGS 
REAR WHEEL APPLICATIONS 


These bearings are designed especially to meet all the 
requirements of modern high-speed automotive service. 


a 
an wie i 


BALL AND ROLLER 


MARLIN-ROCKWELL CORPORATION 


Executive Offices: Jamestown, N.Y. 
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757 Dodge Truck engine 
fo use newly-designed 
Holley Distributor 


ag 
Bn 

: pscnate sinner aE: 
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First installation of the Rotovance Distributor (above) and 
Holley Governor (at right) will be on 1957 Dodge Truck 
models equipped with 354 engines. Two governors are used 
when the 354 engine is equipped with dual carburetion. 


The first basic distributor design 
change in over two decades — Holley’s 
new Rotovance Distributor and sand- 
wich governor assembly —is standard 
equipment on the 354 cu. in. Dodge 
Truck engine for 1957. This distribu- 
tor-governor combination is the first 
to locate control valve and advance 
mechanisms in a single housing. 

The Rotovance Distributor and gov- 
ernor systems provide positive, con- 
sistent engine speed control — without 
power loss — with much better regu- 
lation than ordinary governors, from 
cut off to load point. Also standard 


on all Dodge Trucks equipped with 
Rotovance Distributors: Holley Venti- 
lated Contact Sets. These unique center- 
vent points have proven in the labora- 
tory and field alike to have a service 
life expectancy several times that of 
present contact sets. 

See the new Holley Rotovance 
Distributor with sandwich governor 
at your nearby Dodge Truck dealer. 
It’s one of the many advanced-design 
features which help give new “K” 
Series Dodge Trucks greater power 
and increased engine performance 
for 1957. 


G 


11955 E. NINE MILE ROAD 
VAN DYKE, MICHIGAN 


FOR MORE THAN HALF-A-CENTURY— 
ORIGINAL EQUIPMENT MANUFACTURERS 
FOR THE AUTOMOTIVE INDUSTRY 





Wanted: 
engineers with 
new ideas 


The California Division of Lockheed has a special problem. It doesn’t limit itself to a few types of 
planes. It develops virtually all types — cargo and commercial transports, extremely high-speed 
fighters, radar search planes, jet trainers, patrol bombers and others still classified. And it takes a 
constant flow of new engineering ideas to feed this ever-expanding program. 


Do you have new ideas? They'll get attention at Lockheed. Your future relationship with us is 
certainly worth exploring. Openings are in virtually every field of engineering. Perhaps the most 
convenient method for you to contact us is to write E. W. Des Lauriers, Manager, 

Professional Recruiting, or send in the brief résumé form below. 


E. W. Des Lauriers, Dept. 1603 


California Division Lockheed Aircraft Corporation 
Burbank, California 


Lock] eed Dear Sir: Please send me your brochure detailing life and work at Lockheed 


Name 
Aircraft Corporation, Burbank, California 
If you are an engineer, please state your field of engineering 


Home street address 


City and State Home phone 
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The MAGNATEST FW-400 Series is 
electronic, eddy current equipment for non- 
destructive testing of non-magnetic rod, wire, 
or tube from 1/64” to 3” diameter. The test 
is fully automatic and can run at high mill 
rates (up to 400 and 500 f.p.m.). With the 
FW-400 such problems as seams, cracks, 
concentrated porosity, inclusions, stringers, 
laps, and splits may be detected at the level 
required. Diameter variation, embrittled 
areas, and scale are other conditions found 
with the unit. 


SEMI-AUTOMATIC MAQ 1694 MAGNA- 
FLUX. Unit speeds end inspection for rod 
mills. A special conveyor extension carries 
short coil-end samples through a Magnaglo 
bath. They are then magnatized automati- 
cally and pass on to the curtained “black 
light” booth where defects, if any, show up 
as glowing indications on the rod ends. The 
Rate: 15 per minute. This system has cut in- 
spection time in half and has eliminated the 
need for most acid etching equipment at 
several mills. 


HALLMARK 

OF QUALITY IN 
NONDESTRUCTIVE 
TEST SYSTEMS 


cornPponmariocnw 


Write for complete details concerning any 
of the above case studies or other tests in 
mills. Also, ask for our new booklet on 


“Lower Manufacturing Costs.” 
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Case Studies: 


NONDESTRUCTIVE TESTING SY 


This picture shows the first new fully automatic Magnaflux PYQ equipment used in a steel mill on 
pipe weld testing. The man operates the mill itself, the Magnaflux unit uses photoelectric inspection. 


New Methods Developed 
for Mill Tonnage Testing 


Nondestructive testing has grown from a 
“sometimes” thing to a full time produc- 
tion tool in many mill operations. New 
techniques and methods have been 
developed for every type inspection. 
Whether the mill produces rods, tubes, 
rounds, squares, bars or billets, M offers 
semi or fully automatic inspection systems 
for practically every need. For instance, 
the type of defect most commonly found 
in resistance welded steel line pipe is 
longitudinal cracks in the weld. As shown 
in the illustrations above and at the 
right, such cracks can now be detected 
automatically right after welding. The 
crack is spray- marked on the pipe. This 
is done at production line speeds and 
without operator optical fatigue factors. 


Se, 


This unit tests pipe welds at rates over 
100 ft. per minute. Magnaflux indications 
of defects are formed at location #4 in 
photo above. The new SN-100 Series 
photoelectric scanner automatically “sees” 
these defects at #5 area. This actuates +6 
spring, wherever crack is present — to 
mark defect with paint. 


MAGNAGLO INSPECTION VARIES TO FIND ONLY WHAT YOU WANT TO SEE! 


After you decide what constitutes your own 
serious flaw, Magnaglo can help you achieve 
consistent quality in production. The magnetizing 
current and Magnaglo application can be varied 
and controlled to produce exactly the degree of 
sensitivity required for your quality standards. 
The photos above show the same billet 
inspected under varying techniques and amper- 


ages, to suit different billet conditioning needs. 


Note: variance of intensity of the Magnaglo 
indications. You can show or nof show any 
depth seam you require, for each job you run. 


Zyglo can be similarly employed on non- 
magnetic billets, to increase yield and lower 
conditioning costs. 


Take Your Inspection Problems to the House of Answers ... 


MAGNAFLUX CORPORATION 


7348 W. Lawrence Avenue 


* Chicago 31, lilincis 


New York 36 ¢ Pittsburgh 36 @ Cleveland 15 © Detroit 11 ¢ Dallas 19 © Los Angeles 58 
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Bundyweld Tubingguides and guards 


Above, six-way power seat on the 1957 DeSoto 


In 1957 Imperials, Chryslers, De Sotos, and Dodges, fingertip pressure on the master switch sends Ferro’s new power seat 
adjuster into action. Solenoids engage the proper selective drive; rotating cables transmit torque from electric motor to 
synchronized slave units in each track. Seat moves up, down, forward, backward; tilts up and forward, down and backward. 





BUNDYWELD IS DOUBLE-WALLED FROM A SINGLE STRIP 
~<- 


ar: i NOTE the exclusive 


heron set Bundy-developed 
: " beveled edges, which 
afford asmoother joint, 
absence of bead, and 
Bundyweld starts as continuously rolled passed through a fur- Bundyweld, double- 4 | h 
© siuale strip of twice around, later- nace. Copper coating walled and brozed SIZES uP look chance for — 
copper-coated steel. ally into a tube of fuses with steel. through 360° of TO % 0D. | eakage. 
Then it's... uniform thickness, and Resvit... wall contact. ee 
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“muscles” of new 6-way power seat 


Ferro Stamping uses strong, versatile Bundyweld Tubing 
in seat adjusters for Chrysler Corporation’s 1957 cars 


Long, sleek and low, Chrysler Corporation’s 1957 
automobiles demand more compact power accessories. 
Ferro Stamping Company has solved one such problem 
with this revolutionary new electromechanical 6-way 
power seat adjuster. 


walled from a single metal strip, then copper-bonded 
through 360° of wall contact. Bundyweld is smooth, 
strong, and lightweight. Ductile and easily fabricated, 
it has high bursting and tensile strength; is extremely 
resistant to vibration fatigue. That’s why Bundyweld 





is used on 95% of today’s cars, in an average of 


From an electric motor, flexible cables drive slave 20 applications each! 


units through torque tubes that must be: smooth, 
to protect cables from fraying; rigid, for years of 
dependable operation; easily fabricated to exact 
lengths; and economical. When other means failed 
to meet these high standards, Ferro engineers turned 
to Bundywelde Tubing. 


From Bundye you get tubing fabricated to your 
exact specifications, properly packaged, and delivered 
right on schedule. And Bundy offers expert, free 
engineering service, too. For mechanical and fluid 
transmission applications on cars, trucks, and farm 
equipment, it will pay you to check first with Bundy. 


Versatile Bundyweld is the only tubing double- Call, write, or wire us today! 


BUNDY TUBING COMPANY e 


DETROIT 14, MICHIGAN 





Six lengths of strong, lightweight Bundyweld Tubing guide and protect the drive cables of this 
power seat unit manufactured by the Ferro Stamping Company, Detroit, Michigan. Slave units 
are inter-coupled to form an unbroken, permanently synchronized drive to both sides of the seat. 


BUNDYWELD, TUBING 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. ¢ Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooge Bank 
Bidg. @ Chicago 32, Ill: Lapham-Hickey Co., 3333 W. 47th Place @ Elizabeth, New Jersey: A.B. Murray Co., Inc., Post Office Box 476 @ Los Angeles 58, Calif: Tubesales, 5400 Alcoa 
Ave. @ Philadelphia 3, Penn.: Rutan & Co., 1717 Sansom St. @ San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St @ Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave., South 
Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 181 Fleet St., E. ¢ Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. 


WORLD’S LARGEST PRODUCER OF SMALL-DIAMETER TUBING ¢ AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, GERMANY, AND ITALY 
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AXLE Your Single Source 


For Any Shaft 


Grader, scraper, tractor, roller, ditch digger, bulldozer, 

spreader, truck crane, dump truck, or whatever type of 

road construction equipment you make or use—U.S. 

AXLE is a source where you can get axle shafts designed 

and built to your exact requirements. U.S. AXLE shafts 

are made from the finest alloy steel, heat-treated, and then sal SHOT-PEENED *- 
shot-peened—the hardening process that makes them up -~ 333 to make them *, 
to 5 times tougher by actual test! This extra strength : = — : 
means longer, more dependable service and lower mainte- * ee TIMES : 
nance costs. Improve your equipment’s performance—use TOUGHER . 
the advantages of U.S. AXLE’s 36 years of engineering : .° 
skills. PeOVccccceue™ 


Send us your blueprints and specifications 
for prompt quotations on your requirements. 


tne woORLDd TURNS On ,xres” 


u.S 


THE ( AXLE COMPANY, INC. 


Since 1920 © POTTSTOWN, PENNSYLVANIA 
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Delco Radio’s 2N173 and 2N174 alloy junc- 
tion germanium PNP transistors have un- 
usual stability and reliability. These superior 
characteristics are retained by hermetic seal 
and proper internal atmosphere. 


In addition, normalizing processes contribute 
to the high output power, high gain and 
low distortion characteristics that were de- 
signed into them. Delco Radio High Power 
transistors, ideal for your audio as well as 
general power applications, are produced by 
the thousands every day. Write for infor- 
mation and engineering data. 


DELCO RADIO 
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TYPICAL CHARACTERISTICS 


2N173 | 2N174| 2N277__ 
12 Volts | 28 Volts| 12 Volts 
os oa . 
60 | 60 | 40 volts 
Saturation voltage (12 amp.) 07 : 

Power gain (Class A, 10 watts) | 38 | 38 


Properties (25°C) : 


Maximum current 12 12 amps i 


Maximum collector voltage | 
| 
| 


“Alpha cutoff frequency | 0.4 0.4 “| 0.4 


—| 


| Power dissipation i oo 55 


Thermal gradient from junction 
to mounting base o 


‘Distortion (Class A, 10 watts) | 5% 5% 


DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 





Side by side with its achievements in electro- 
mechanical engineering, AUTONETICS has developed 
laboratory-perfect manufacturing skills and equip- 
ment to turn intricate designs into complete guidance 
and control systems... in quantity. 

This unique production capability embraces 
almost every phase of advanced electro-mechanical 
technology. Precision machine shops — among the 
most complete in the country —contain special tools 
which have millionth-of-an-inch capabilities. Elec- 
tronics production extends into the furthermost 
areas of microminiaturization, etched-transistorized 
circuitry and computer fabrication. 

In fabrication and assembly of high precision 
equipment, AUTONETICS has reduced to a produc- 
tion science what was formerly regarded as work 
for the artisan. 

To assure consistent compliance with rigid mili- 
tary specifications, AUTONETICS has developed 


AUTOMATIC CONTROLS MAN 


Autonetics brings laboratory precision to the production line 
---with special tools and techniques 


extensive check-out equipment—ranging from com- 
pletely automatic electronic test systems to special- 
ized electro-hydraulic testing facilities. 

With a wide variety of skilled engineers, manu- 
facturing and supporting personnel, and modern 
facilities, AUTONETICS is one of the few companies 
in the world today with full capability in the design 
and quantity manufacture of inertial navigation, 
flight control and armament control systems, com- 
puters and other complete systems for the military 
and industry. 

For detailed information—or for employment in this 
dynamic field—write: AuTonetics, Dept. SAE-72. 
12214 Lakewood Blvd., Downey, California. 


Autonetics 
A DIVISION OF NORTH AMERICAN AVIATION, INC. 


HAS NEVER BUILT BEFORE 
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Rochester Fuels 
GM’s Famous Five 


... With America’s finest carburetors and 
first passenger car Fuel Injector Systems 


Rochester produces outstanding “GO”-getters for 
America’s finest cars. Leading the way in the high- 
compression era with advanced carburetor design, 
Rochester now introduces a new kind of performance 
through precision fuel control. It’s Rochester’s new 
Fuel Injector Systems...another engineering first from 
General Motors. These quality fuel systems are engi- 
neered and specifically designed to develop new highs 
in power, smoothness and torque. And they are typical 
of the constant advances made by Rochester to pave 
the way for tomorrow’s performance today! That’s 
why you’ll find Rochester Fuel Controls on the new 
Cadillac, Buick, Oldsmobile, Pontiac and Chevrolet. 


CHESTER 
AUTOMOTIVE 
FUEL CONTROLS 








Rochester Products Division of 
General Motors, Rochester, N. Y. 
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For high-integrity fluid lines 
specify R/M FLEXIBLE THIN-WALL © Teffon HOSE 


You can depend on R/M Flexible 
Thin-Wall “Teflon” Hose to withstand 
corrosive fluids, high mechanical stress- 
es, and extreme ambient temperatures. R/M Flexible Thin-Wall “Teflon” 


very low coefficient of friction, reduc- 
ing pressure drop in fluid systems to 
a minimum. 


In every application, it means an extra 
measure of safety and performance. 


Hose is one of a large family of prod- 
ucts developed by R/M engineers to 
R/M’s new hose stainless steel take advantage of the unique proper- 
wire-braided or rubber-covered — is ties of this material. Our long experi- 
extremely flexible and does not ex- ence with “Teflon” is your best 
pand, contract or fatigue. It can be assurance of the highest quality. 


kept in continuous service at tempera- 
tures from —100° to +400°F, and is 
chemically inert to hydraulic fluids 
and synthetic lubricants. Also it has a 


This hose is available through lead- 
ing coupling manufacturers. A list of 
suppliers and complete specifications 
will be furnished on request. 


. 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION, MANHEIM, PA. 


FACTORIES: Manheim, Pa.; Bridgeport, Conn.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.; Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Engineered Plastics « Asbestos Textiles « Mechanical Packings e Industrial Rubber « Sintered Metal Products « Rubber Covered Equipment 
Abrasive and Diamond Wheels « Brake Linings ¢ Brake Blocks e Clutch Facings e¢ Laundry Pads and Covers e Industrial Adhesives * Bowling Balls 
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Back of this valve... 


ONE BILLION VALVES anp more 
THAN 50 YEARS OF KNOW-HOW 


A Winton automobile used the first engine valves that Thompson 
Products made... this was in 1904. 

Today, Thdéipion Products and its Valve Division have made 
more valves than any other company for automotive, aircraft, 
truck, and industrial engines: over one billion valves. 


Valve Division engineers and metallurgists will continue to 
always be ready with improved valve designs and valve-train 
components, and with better valve alloys, to meet your new con- 
ditions of higher engine-compression ratios, combustion, temper- 
atures, and fuel ratings. 

Only the Valve Division can base its engineering and produc- 
tion on the experience of producing 1,000.000,000 valves for all 
the leading manufacturers of every type of engine. 


a lve D VISION Thompson Products, Inc. 


1455 EAST 185th ST.* CLEVELAND 10, OHIO 
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PROPERTY AND APPLICATION DATA 
ON THESE VERSATILE ENGINEERING MATERIALS: 


“ZYTEL,”” “ALATHON,” “TEFLON,” “LUCITE.’’ 


\W 


Bearings of ZYTEL® nylon resin resist wear 
-«.can operate with or without lubrication 


Simple sleeve bearings 

of ‘Zytel’’, with lubrication, 
can support loads up to 
1,000 Ibs. psi at rubbing 
velocities up to 500 feet/min. 


The physical properties of Du Pont 
“Zytel” nylon resin are particularly 
applicable to the field of automotive 
engineering. The strength, heat re- 
sistance, resilience and lightness in 
weight of “Zytel”, coupled with its 
moldability, have already been put to 
use in many specific jobs. 

“Zytel” as a bearing material is 
unique in that it can perform satis- 
factorily over a useful range of loads 
and operating conditions, with little 
or no lubrication. This characteristic 
is extremely valuable for bearings 
which must operate in hard-to-reach 
spots where lubrication is a problem. 
The resistance of “Zytel” 
oline and grease further expands its 
range of usefulness. 


to oils, gas- 


Of equal interest are the design 
possibilities that exist with lubricated 
bearings of “Zytel”. Recent Du Pont 
laboratory tests revealed that simple 
under con- 
ditions of hydrodynamic lubrication, 
can support loads up to 1,000 psi at 
rubbing velocities up to 500 fpm with 
negligible wear. These tests also re- 
vealed that with “Zytel”, hydrody- 
namic lubrication can be maintained 


sleeve bearings of “Zytel”, 


with a minimum amount of lubricant 


presen 


t. In one case, with only an 


NEED MORE 
INFORMATION? 


For complete details that will help you 
further evaluate Du Pont “Zytel” for 
use in your product development pro- 
gram, mail the coupon at the right. 


These brake-pedal bushings and window crank-handle bearing plates are made of ‘“Zytel”’. The 
parts give smooth, quiet operation and provide long-wearing bearing surfaces which, after assem- 
bly, do not have to be lubricated for the life of the vehicle. 


initial lubrication of a bearing, the 
bearing operated continuously for 41 
days without increase in temperature 
or torque. 

It may pay you to examine your 
own automotive-design requirements 
with “Zytel” in mind. If you have a 
bearing-design problem, consider 
these many advantages of “Zytel”. It 
may help you cut costs, simplify pro- 
duction and increase operating effi- 
ciency. For the most recent specific 
information and test data, fill out and 
mail the coupon below. 


E. I. du Pont de Nemours & Co. (Inc.) 


in evaluating this material for 


NAME 

COMPANY 

STREET ADDRESS 
CITY 

TYPE OF BUSINESS 


| 
| 
| 
| 
| 
| 
| 


Representative bearings and bushings of light- 
weight “Zytel’ nylon resin feature excellent 
abrasion resistance, toughness in thin sections, 
heat resistance and resiliency. 


Polychemicals Department, Room 53, DuPont Building, Wilmington 98, Delaware 


Please send me more information on Du Pont “Zytel” nylon resin. I am interested 





This 
accordion 
design 


hii 
= 


Micronic® element gives you 


10 times more filtration area 
for full engine protection 


Pull out Purolator’s accordion design and you'll see how 
Purolator packs 10 times more filtration area into its 
element than most filters. You'll find it provides maxi- 
mum filtering area in minimum space, assuring full engine 
protection as no other filter does. 

Controlled porosity of Purolator’s Micronic® element 
filters out particles as small as .000039 of an inch, yet 
never removes costly additives in heavy-duty or deter- 
gent oils and never channels. The Micronic® element, 
made of plastic-impregnated cellulose, isn’t affected by 
engine temperature, crankcase dilution, or water. 

Engine manufacturers have proved time and time 
again that these wear-reducing features make an engine 
perform better and last longer. Find out how they can 
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do the same job for you. Write for our new 32-page 
“Filtration Manual for Product Designers”—and please 
enclose 25¢ to cover postage and handling. Address 


Dept. A4-317. 


Filtration For Every Known Fluid 


PURQOLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 





148-DKBS TURBI-DIESEL 


wari 


. 1 


eee CN 
hate ie 


779 CUBIC INCH 


Extra Heavy Duty ENGINES 
Up to 280 max. hp, all with counterbalanced crankshafts 


Wrre for descriptive bulletins 


Truck powered by Waukesha 
148-DKB Normal Diesel 


145-GKB GASOLINE 


WAUKESHA MOTOR COMPANY 


Waukesha, Wisconsin © fa , TATTTAANY rt 
New York Tulsa Los Angeles , : 4 4 


, Sele 
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MUCH EASIER COLD WEATHER STARTING 


Sno-Cat (without body) under- 
going tests in extreme cold in the 
Pyrenees mountains preparatory 
to being used by French scientific 
expedition at the South Pole. 
Sno-Cats will also be used by the 
U.S. Navy and British Expeditions 
to the Antarctic. 


PUMP WITH 
FIXED TEETH 


3, 
A 
STING a 
ORG, 
“UE 


-40  -20 ° 


TEMPERATURE — DEGREES FAHRENHEIT 


Curves based on comparative tests of a Vickers Balanced 
Vane Type Pump and an equal-capacity pump with fixed 
teeth. Oil used in both was SAE 10W premium grade. 


Schematic diagram of Vickers 
Balanced Vane Type Pump show- 
ing how sliding vanes are re- 
tracted at normal engine cranking 
speeds. No oil is pumped and 
there is practically no starting load. 


Similar diagram shows how pump 
vanes are extended when engine 
fires. Pumping then begins and 
continues at all engine speeds 
(vanes are held in intimate con- 
tact with cam ring by system pres- 
sure in addition to centrifugal 
force). 


7376 
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Another Reason Why 


TUCKER SNO-CATS have 
VICKER » Balanced Vane Pumps 


The Sno-Cat operates where it is really cold . . . high in the mountains .. . 
with U. S. Navy, French and British Expeditions in the bitter wastes of the 
Antarctic . . . wherever snow is so deep that wheel vehicles fail. 

Like many other vehicles that must operate in cold weather, the Sno-Cat 
uses a Vickers Vane Pump to avoid the extra starting handicap that would be 
imposed by a hydraulic pump with fixed teeth or spring-extended vanes. In 
extremely low temperatures such a pump seriously increases starting load over 
normal (see curves at left) . . . at a time when the cold has substantially reduced 
the power of the starting battery. The diagrams below at the left show why 
Vickers Vane Pumps provide much easier cold weather starting. 

All Tucker Sno-Cats use a Vickers hydraulic power steering system. In addi- 
tion to the pump, these systems include a steering booster, a volume control, 
and overload relief valve. 

Any vehicle which must operate in cold weather needs a hydraulic pump 
that provides “no-load starting”. Let us tell you more about it . . . and about 
the many other reasons for using Vickers Balanced Vane Pumps. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1440 * Detroit 32, Michigan 


Application Engineering Offices: « ATLANTA + CHICAGO « CINCINNATI 

CLEVELAND « DETROIT »« GRAND RAPIDS + HOUSTON « LOS ANGELES 

AREA (El Segundo) « MINNEAPOLIS » NEW YORK AREA (Summit, N.J.) 

PHILADELPHIA AREA (Media) «+ PITTSBURGH AREA (Mit. Lebanon) 

PORTLAND, ORE. « ROCHESTER * ROCKFORD « SAN FRANCISCO AREA 

(Berkeley) ¢ SEATTLE » ST. LOUIS « TULSA * WASHINGTON + WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Lid., Toronte 


Vickers Balanced Vane Type Pumps for mobile equipment are available in 
five basic sizes having 15 normal delivery ratings and a variety of mountings. 
Other advantages include: high efficiency, automatic wear compensation, 
hydraulic balance, dependability and long life. Write for Catalog M-5101, 


ENGINEERS AND BUILDERS OF OfL HYDRAULIC EQUIPMENT SINCE 1927 
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GENERAL PLATE... 
Clad Electrical Contact Tapes 


Reduce Costs, Minimize Assembly Operations, 
Permit Miniaturization and Improve Performance 


Included among the many advantages offered by the use of General Plate Clad Electrical 
Contact Tapes are assembly accuracy, change-over ease, design freedom, p/us immediate 
and substantial cost reductions, performance improvements, miniaturization and standardi- 
zation. 

Basically, electrical contact tape consists of an electrical contacting face of desirable 
composition and contour plus an elevated or serrated backing of readily electro-weldable 
material. The serrated back makes possible a larger weld area assuring much greater thermal 
and electrical conductivity from the contact to backing member assuring exceptional per- 
formance. 

The contact face is available in practically any ductile contact material either as a single 
metal or clad to another metal. Contact backing or supporting materials are available in 
steel, brass, copper, phosphor bronze, beryllium copper, nickel or monel, and aluminum. 

Why not find out how you can benefit with 
General Plate Clad Electrical Contact Tapes? 

Write for complete information, or better still, You can profit by using 
ask for a General Plate Engineer, who will General Plate Composite Metals! 


gladly help you with your contact problems. 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
1103 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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Butt Joint 


TRANSMISSION 


Step Joint 


Qince 192)... The engine builders’ source ! 


a. 


PLANTS aT 
MUSKEGON. MICHIGAN 
SPARTA, MICHIGAN 
ROTARY SEAL DIVISION 

PLANTS AT 
fT ARTA. MICHIGAN 
SHICAGO. LLINOIS 


DETROIT OFFICE: New Center Bidg. Telephone: Trinity 2-2113 
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Lock Joint 


Hones Why, 
More than one out of every 


three new cars is equipped with Muskegon piston 
rings. The same engineering ability, experience 
and facilities that have made Muskegon an im- 
portant supplier to the majority of leading engine 
builders is at your disposal for your 1958-1959 
transmission ring requirements. 


Whether new metals, new designs or other 
changes are planned, Muskegon is ready to work 
with you now in the evolution of rings that are 
worthy of the time and expense you put into 
new developments. 


Muskegon transmission rings always seal right 
to make your transmissions more dependable than 
ever. They’re produced in quantity in the world’s 


largest piston ring foundry, machined to your 


specifications, and delivered when you need them. 


The same holds true of engine, power steering 
and air conditioning compressor ring require- 
ments. So... let Muskegon plan and work with 
you now... for better design and performance 
in the years ahead. Muskegon Piston Ring Co., 
Muskegon, Michigan. 
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Watch for next month’s 
ST itty ee 
Tat TMS aol Adel te 1) 
engine bearing 

ee Tell tii 


DETROIT ALUMINUM & BRASS CORPORATION 
DETROIT 11, MICHIGAN 
1925 


MANUFACTURERS OF ENGINE BEARINGS FOR ORIGINAL EQUIPMENT SINCE 
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Three typical Rollpin cost reductions 


AS A RIVET Rolipin cuts material and assembly costs 


25% on Reynolds Gas Regulator Co.'s toggle lever assembly. 


Where can you use this 
simple fastener? 


If you use locating dowels, hinge pins, rivets, set 
screws—or straight, knurled, tapered or cotter type 
= pins—Rollpin can cut your production and main- 


4 is arate e. iff F . . . . 
AS A SHAFT tenance costs as it does in every class of industry. 
before and after shot of this Ronson . ¥ 

lighter shows how Rollpin made savings of 1%2¢ per unit in Rollpin is a slotted tubular steel pin with cham- 

assembly of spark wheel. 
fered ends that drives easily into standard holes, 
compressing as driven. Its spring action locks it 
in place—withstanding impact loading, stress re- 
versals and severe vibration. No threading, peen- 
ing or precision drilling needed. Rollpin is readily 


removable and can be re-used in the same hole. 


A ELASTIC STOP NUT CORPORATION 


: rs PS Me Rt . 
OF AMERICA 
REPLACING A TAPER PIN Rollpin saves 
24¢ labor cost on each of American Machine and Foundry’s -—— MAIL COUPON FOR DESIGN INFORMATION — — ~ 
MITY-7-VISES. Eliminates tool cost caused by breakage of 
small taper reamers. Elastic Stop Nut Corporation of America 


Dept. R-38-375, 2330 Vauxhall Road, Union, N. J. 


[_] Rollpin samples [_] Here is a drawing of our product. 
What self-locking fastener would 
[_] Rollpin bulletin you suggest? 


| Please send the following fastener information: 


a EEE 


| 

| i ntineiadinnntiinteite 
Street ae i _Zone State__ 
l 
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MISSILES ENGINEERS... 


Let’s exchange resumes 


NAME: NAME: 
Douglas Aircraft Company, Inc. 
POSITION: 
World’s largest manufacturer of 
aircraft and missile systems. 
LOCATIONS: 
Santa Monica, California ? 
Naval Air Missiles Test Center ADDRESS: 
Point Mugu, California 
Edwards Air Force Base, California 
White Sands Proving Grounds 
Las Cruces, New Mexico 
Air Force Missiles Testing Center 
Patrick Air Force Base 
Cocoa, Florida a 
Holloman Air Development Center eo Rt EDUCATION: 
Alamogordo, New Mexico 3 
AGE: 
15 years in missiles; 37 in aircraft. 


EDUCATION: s . EXPERIENCE: 
An engineering company managed ——"* 

by engineers —such as Donald W. 

Douglas, B.S., Aeronautical Engi- 

neering (M.1.T.); F.W. Conant,B.S., 

Civil Engineering (Cornell); and 

A. E. Raymond, B.S., Mechanical 

Engineering (Harvard), M.S., Aero- : 
nautical Engineering (M.I.T.), and SPARROW I, the Navy's supersonic 
Ph.D. (Hon.) (Polytechnic Institute  i7-to-air guided missile, intercepts tar- 
of Brooklyn)— and with key staff gets even under evasive action. 
positions held by graduate engineers, 3 
physicists and mathematicians, SERVO AMPLIFIERS used with a 


many with advanced degrees. four-way electrohydraulic valve being 
tested by Douglas electronic engineer. 
EXPERIENCE: 


Pioneers in missile research devel- 
opment and production since 1941. 
Major contractors for air-to-surface, 
surface-to-surface, air-to-air and sur- 
face-to-air missile systems. 
Designers of auxiliary equipment to 
transport and launch guided missiles. 
Establishment of a completely 
separate missiles division in 1956. 
Now responsibile for nine separate 
missile projects — including such 
“veterans” as Nike I (1945 to pres- 
ent) and Sparrow (1947 to present) . 
Extensive flight test experience at 
proving grounds across the country 
where Douglasengineers areassigned. 
Missiles experience supplemented by 
37 years in airframe design, develop- 
ment and manufacture. 


REFERENCES: : FILL IN THE ABOVE INFORMATION 
The U.S. Army, Navy and Air Force. TEAR OUT THIS RESUME AND SEND TO 
Thousands of manufacturers of com- C. C. LaVENE 

ponents for missile systems. f, DOUGLAS AIRCRAFT COMPANY 

Some 1600 Douglas employees BOX 620-0 

now engaged in missile work. . K SANTA MONICA. CALIFORNIA 


TRY 
) \ 

GO FURTHER WITH QQUGL <..... FIRST IN AVIATION 
\ sy 


POSITION: 


REFERENCES: 


i 
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IN TORTUOUS ALCOA TEST 


... cwenty-two tons hit a 
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ALCOA 


railroad tie and WHAM! 


There’s a new way to soak up the shock when a 
truck hits a chuckhole in the road—or on a test 
run. The Hendrickson tandem splits the jolt, 
cuts road shock in half. 

The key parts of the axle, the beam and sad- 
dle, take a terrific pounding. Formerly n.ade of 
steel, Hendrickson came to Alcoa® to see if the 


beam and saddle could be made of aluminum 
to reduce all that unsprung weight. Our Devel- 
opment Division went to work. 

To determine the strength of the original 
steel parts, they were tested to destruction on 
a 400,000-lb Baldwin-Southwark test machine. 
Then, after carefully analyzing the data, Alcoa 
redesigned the beam and saddle in a strong, 
lightweight aluminum alloy. The parts weighed 
only half as much as the steel beam and saddle. 

At this point the job was half done. Next the 
parts were fatigue-tested with alternating stress- 
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es at double the actual service loads. The designs 
withstood 10 million cycles of this punishment. 

Next the saddles were crushed in the jaws of 
a giant compression testing machine. The aver- 
age rupture strength of the saddles was more 
than 365,000 Ibs, far more than any loads ever 
encountered in actual service. 

Then came the toughest tests of all. Aluminum 
beams and saddles were installed on a tandem 
truck which was overloaded with 45,000 Ibs. 
Aluminum parts were painted with brittle lac- 
quer Stresscoat to indicate strains. Strain gages 
were used to check stresses. In the actual test 
the truck was driven over a railroad tie, through 


a 10-inch-deep chuckhole, over a 12-inch ramp. 

The strain detection data proved conclusively 
that the aluminum beam and saddle had more 
than enough strength to withstand the jolts and 
stresses of actual service. These beams and sad- 
dles have now successfully completed hundreds 
of thousands of miles of actual service. 

This development is typical of the kind of 
assistance Alcoa gives to manufacturers who 
want to take advantage of aluminum’s light 
weight, high strength and excellent corrosion 
resistance. Let our Development Division work 
with you on the goals you’ve set for your 
new models. Aluminum Company of America, 
1844-C Alcoa Building, Pittsburgh 19, Pa. 


Y acuminum gives every 1957 car more GLEAM AND GO 





TORRINGTON NEEDLE BEARINGS 
GIVE YOU THESE BENEFITS 


* compactness and light weight 

* unequaled radial! load capacity 
+ low starting and running friction 
+ low unit cost 

* run on hardened shafts 

+ allow larger and stiffer shafts 


Many eood turns a day! 


Power steering has brought new ease and simplicity to driving. In power 
steering mechanisms, Torrington Needle Bearings have brought sim- 
plicity and economy of design, assembly and maintenance. 

Especially preferred for this type of application, Needle Bearings 
offer unusual service dependability with a compactness unequaled by 
any other anti-friction bearing of comparable capacity. Compact in 
themselves, they also contribute to compact housing design and the use 
of larger, stronger shafts. They retain lubricant effectively, minimizing 
service requirements. 

Such features have led to the use of Torrington Needle Bearings in a 
variety of automotive applications; transmissions, steering knuckles, 
brakes, clutches, hydraulic pumps and many others. For engineering 
assistance, talk to your Torrington representative. Catalog on request. 
THE TORRINGTON COMPANY, Torrington, Conn., South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS + THRUST 
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BENDIX-WESTINGHOUSE AIR BRAKES 
Best for original equipment because they’re used 
by America’s leading fleet operators! 


Here's what 
PACIFIC 


INTERMOUNTAIN 


EXPRESS 
says about 


With headquarters in Oakland, Cali- 
fornia, P. 1. E. has more than 3,000 
pieces of mobile equipment in daily 
operation over 15,000 miles of sched- 
uled routes. This modern, efficient 
fleet provides transcontinental ship- 
pers with dependable door-to-door 
motor freight service between the en- 
tire Pacifie Coast and the midwestern 
gateways of Chicago, St. Louis, 
Kansas City and Wichita. 


Weve bought 6,000 trucks 


With general offices in Jacksonville, 
Florida, R-C Motor Lines, Inc., provides 
fast, dependable express freight service 
to shippers along the eastern seaboard. 
The modern R-C fleet is comprised of 
over 500 rigs traveling interstate routes 
between 15 terminal points located in the 
states of New York, Pennsylvania, Mary- 
land, Virginia, North and South Carolina, 
Georgia and Florida. 


Weve bought 1000 trucks 


AND WHEN IT COMES TO A?fR BRAKES, WE USE AND WHEN IT COMES TO AIR BRAKES, WE PREFER 


Bendix ffestinghowel 


It is a rarity indeed when a product in any 
field demonstrates customer use so strong that 
it continually outsells all other competition com- 
bined year after year. Yet, for the past twenty- 
five years this has been the remarkable accom- 
plishment of Bendix-Westinghouse Air Brakes 
in the truck and bus fields! In fact, recognition 
of the greater safety, economy and depend- 
ability of Bendix-Westinghouse Air Brakes by 
truck buyers has resulted in their factory 


installation on more and more truck models of 
all sizes. 

Chances are good that your trucks, too, 
offer the many advantages of these powerful 
brakes. If not, we suggest you take advantage 
of the proven superiority of Bendix-Westing- 
house Air Brakes by offering them as factory- 
installed equipment. It’s one sure and easy 
way to add more sales appeal to your vehicles! 


Over 1,500,000 compressors, produced 
over a twenty-five- year span, stand behind 
the TU-FLO 400. Many advanced features 
guarantee performance no other com- 
pressor can equal. 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY « General offices and factory—Elyria, Ohio. « Branches—Berkeley, Calif. and Okiahoma City, Okla. 
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Typical Silastic applications by leading auto manufacturers include 
transmission oil seals that provide longer lasting, more efficient sealing 
against hot oil; and sparkplug covers that keep moisture out and 
withstand heat to produce better engine performance. 


SULASTIL molded — in, wan . 


Molded parts of Silastic*, Dow Corning’s silicone rubber, 
show little or no change in physical or dielectric properties 
after long exposure to temperature extremes which would 
Get latest data on Silastic quickly ruin organic rubber. Leading rubber companies 
fabricate Silastic molded parts in practically any color, 


Mail coupon today size or shape. 


Typical Properties of Silastic for Molded Parts 


Temperature Range, °F —130 to 500 
Tensile strength, psi 600 to 900 
Elongation, % 150 to 300 
Compression set, %, @ 300 F 15 to 40 
Hardness range, durometer 20 to 90 
Dielectric strength, volts/mil 400 to 500 
Oil resistance Dependent on type of oil 


Dow Corning Corporation, Dept. 9115 
Midland, Michigan 
Please send me latest data on Silastic 


COMPANY 


ADDRESS 


' 
i 
' 
' 
' 
' 
' 
‘ 
8 FE 
' 
' 
' 
' 
' 
' 
! 
' 
' 





Ran ates If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones WR atiT 


siniiaey DOW CORNING CORPORATION © MIDLAND, MICHIGAN 


SAE JOURNAL, MARCH, 1957 





THREAD CUTTING FASTENER 
HOLDS TIGHT TO CURVED SURFACES 


Attached re % Ba. i 
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© Low Cost 


®@ Re-Usable 
® Self-Locking 


®@ Vibration-Proof 


© Spring Take-Up 





THE WAGNER 

ROTARY COMPRESSOR 

IS IMPORTANT IN MAKING 
WAGNER AIR BRAKES 
SAFE... EFFICIENT 
-ECONOMICAL! 


Actual field analysis shows that Wagner Rotary Air Compressors roo - See 
are safe—efficient—economical. They provide plenty of air for any 

emergency ...have fast air recovery ... and consistently keep WAGNER MOISTURE 

service costs low because of exceptionally long life and easy, 
infrequent maintenance. EJECTION VALVE 
Wagner Rotary Air Compressors, available in either 9 or 12 re le ene of many important Wagner 
C.F.M. capacity, air or water-cooled, are the heart of every Wagner : Air Brake Components available to 
Air Brake System. These Compressors are the only compressors you. This fully automatic valve keeps 
that employ true rotary motion, with minimum friction loss. And air reservoir clean and dry. 
because oil is separated and cooled before air is discharged, air Operating in the 15 to 20 p.s.i. air pressure range, 


temperature is reduced and formation of carbon, sludge and it ejects moisture with each average brake application 
without causing a noticeable drop in tank pressure. 


varnish in air lines is prevented. May be mounted in any convenient location. No heat- 
It will pay you to include Wagner Air Brake Systems as standard ing element is needed, as this valve cannot freeze in 
equipment on the vehicles you manufacture. For complete in- open (exhaust) position. Installation is quick and easy. 
formation on Wagner “straight air” or “air-over-hydraulic” sys- 

tems, send for your file copy of Wagner Bulletin KU-201. 


Wagner Electric Corporation 6378 PLYMOUTH AVENUE + ST. LOUIS 14, MO., U.S.A. 


Cane Hi Breale Gtr 


gntt ROTARY AIR (Oleg. 


Heart af the Wag $3» Ar Beale Gutm 


—_—— 


Nm Wi 


LOCKHEED HYDRAULIC BRAKE PARTS and FLUID * NoRol * CoMaX BRAKE LINING * AIR BRAKES * AIR HORNS * TACHOGRAPHS © ELECTRIC MOTORS * TRANSFORMERS * INDUSTRIAL BRAKES 
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Why Parker O-rings seal better and last longer! 


For trouble-free leakproof sealing, you can depend From Parker you get exactly the right O-ring for 
on precision-molded Parker O-rings. Laboratory and your specific application. We invite you to prove by 
service tests check every detail of the manufacturing comparison tests how Parker O-rings seal better and 
process. Precision-molding by exclusive methods last longer. Our engineering service will be glad to 
assures accurately sized O-rings. And we have molds help you with designing problems. Mail the coupon 
for over 296 standard O-ring sizes! or ask your Parker O-ring distributor for catalog. 


RUBBER PRODUCTS DIVISION 

Section 521-W 

The Parker Appliance Co. 

17325 Euclid Ave., Cleveland 12, Ohio 


Cj rke r () Please send O-ring Catalog No. 5701 


NAME____ 
Hydraulic and fluid 


system components 


COMPANY. 
ADDRESS__ 
Se ee ee 
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ROHR’S BIG ROLE IN THE 
COMMERCIAL JET AGE 


Because of far greater design, engineering and production 
know-how in the field of power packages Rohr has been 
chosen to build complete, ready-to-install power packages 
for America’s great, new jet-powered airliners — the Boeing 
707, the Convair 880, the Lockheed Electra Propjet (all 
shown above). 


Actually, current programs at Rohr include the production 
of power packages and jet pods for fifteen leading commercial 
and military planes — plus many other major aircraft com- 
ponents including stabilizers, elevators, fuselage sections, 
pneumatic system components, high strength weldments, 
brazed stainless steel honeycomb sandwich panel structures 
and metal bonded panels. 


When it comes to design, engineering, and production 
know-how in aircraft components, come to Rohr, 










World's largest producer of ready-to-install Pow-R-Pax for airplanes 


Excellent career openings 
now for engineers and 
tooling technicians. 


AIRCRAFT CORPORATION 





CHULA VISTA, CALIFORNIA 


Also plants in Riverside, California ° Winder, Georgia Auburn, Washington 
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you can meet any lubrication standard if you 


BLEND WITH ENJAY PARATONE® 


(VISCOSITY-INDEX IMPROVERS) 


Base stocks blended with Enjay Paratone can be compounded into lubricants combin- 
ing cold-weather quick starting properties with high temperature, low consumption 
characteristics. These lubricants are all-season oils, featuring improved gas mileage. 
More and more refiners and blenders are relying exclusively on Paratone to produce 
the high “‘VI’’ required in these all-season oils. 

Through years of intensive research and development work with automotive manu- 
facturers, Enjay has developed the only complete line of high quality additives 
(Paramins®) that can assure marimum performance characteristics. Why not let this 
experience and know-how work for you? Write, wire or phone the Enjay Company 
today. 


ENJAY COMPANY, INC., 15 WEST Sist ST., NEW YORK 19, N. Y. 
Akron * Boston « Chicago * Los Angeles * New Orleans * Tulsa 


Jz 
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Pioneer in 
Petrochemicals 








heater hose 


| 


PTL TM ET " 


| water 
| 
' 


pump sea 


NN 


m pin bushing se 


adiator drair 


power brakes 


Paracril...the 
oil-resistant, 
nitrile rubber 
suited to many 
automotive 
applications! 





a Le 


knuckle 


and gaskets 


dust 


Naugatuck Chemical 


Division of United States Rubber Company 


window lift seals putes 


he J 


a 


io telie- lee Thad 
power steering 


transmission sea ana gasket 


pinion shart seal 
haft boot 
steering gear 


mec belic i: 


arm bushings 





Spelled-out above are just a few applications for Paracril, 
Naugatuck’s butadiene-acrylonitrile copolymer. Unequalled in 
resistance to oils, fuels and organic esters, aromatic 

hydrocarbons, chlorinated organic liquids and most hydraulic 
fluids, the Paracrils provide greater tensile strength with 
increased dimensional stability, high abrasive resistance, unusual 
low-temperature flexibility, and excellent resistance to oxidation. 


Paracril® stocks are fully compatible with most other rubbers and 
plastic resins ...can be calendered, extruded, or molded by 
standard rubber forming methods... are easily dissolved in solvent 
to make low-viscosity solutions for cement applications. 


Why not write to us on your company letterhead for application 
and test data today? 


Naugatuck, Connecticut 


IN CANADA: NAUGATUCK CHEMICALS, Elmira, Ontario * Cable Address: Rubexport, N. Y. 
Rubber Chemicals * Synthetic Rubber ¢ Plastics * Agricultural Chemicals * Reclaimed Rubber « Latices 
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These are the nickel alloy steels 
that make Eaton’s 2-speed, 
heavy-duty axles rugged and durable 


4817-34% Nickel-moly, case hardened 


Rin Gears 
Drive Pinions 


47I7 Modified -Nickel- 
chrome-moly, case 
hardened 


Ring, Gears over 
1s" Diameter 4 


8620-8720-Nickel- 
chrome-moly, 
case hardened 


Spiders ; 

Side Pinions 

Idler Pinions 

Sliding Clutch Gears _. 

Ring Gears, /2"to 14" Diarmeter 


Slip this ad under your blotter as a re- 
minder. 


It illustrates how a manufacturer — you 
perhaps — can take advantage of the ver- 
satility and true engineering economy of 
nickel alloy steels. 

The picture is a view of an Eaton heavy- 
duty, 2-speed truck axle. It shows the steels 
Eaton Manufacturing Company of Cleve- 
land, Ohio, uses to make the many axle types 
rugged and durable . . . hence economical. 


Notice how carefully Eaton selected the 
steels. Each just right for the part. 


Leading manufacturers and users of 
super-heavy-duty vehicles know that it does 


co THE INTERNATIONAL NICKEL 
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8640-8645 -Nickel-chrome-moly, 
quenched and tempered 


Clutch Plates ; 
Ditferential Bearing Adjusters 


94 BIT- Nickel- chrome- 
moly, case nardened 


Sliding Clutch Gears 
Idler Pinions 

Side Gears 

Drive Pinions 

Side Pinioris 


not pay to skimp on materials in parts such 
as rear axle drive pinions and ring gears. 
Use of lower alloyed substitute steels would 
result in frequent failures and replace- 
ments, time lost in the shop, more parts 
sent to the scrap pile, and more steel and 
alloys eventually consumed. True economy 
and efficiency means specifying the most 
durable and dependable materials for vital 
truck parts. 

Moral of the story: what nickel alloy 
steels do for Eaton, they can do for you. 
The address below is another reminder: 
Inco will provide all possible assistance in 
selecting the most suitable steels for your 
service. 


COMPANY, INC, si. SRY 
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WATCH YOUR PROFITS GROW...WHEN YOU PUT UP TO 


SUE 
Ua: 


EVERY MILE FOR THE 
LIFE OF THE VEHICLE® 


HOW THE TDA® 
BONUS LOAD 
CAN WORK FOR YOU: 


Up to 9 more 100-lb. sacks 
of potatoes per load! 


WORLD’S LARGEST MANUFACTURER OF AXLES FOR TRUCKS, BUSSES AND TRAILERS 




























Specify the sturdy, lightweight 
combination of new Timken’ 
Tandem Driving and Trailer Axles! 


Used together, Timken-Detroit® lightweight tandem 
driving and trailer axles may weigh almost % ton 
less than other axle combinations of the same capac- 
ity. This can mean 980 extra pounds of bonus pay- 
load every trip.* 

TDA Axles are the choice of America’s leading 
truck and trailer manufacturers and operators. For 
complete information, contact your original equip- 
Figure your extra profit, ment dealer or factory branch today! 


in terms of additional *Where 36,000 lb. tandem axle loading is permissible. 
ton-miles of payload! 


©1957, RS&A Company 





z 
% 
on 


oe 
ee 


ee 
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Up to 300 more board feet Up to 21 more cases Up to 110 more gallons 
of lumber per load! of can goods per load! of milk per load! 


jeg s 
52 cag laches iam 









Se - 47 
Plants at: Detroit, Michigan : 
Oshkosh, Wisconsin * Utica, New York ROCKWELL SPRING AND AXLE COMPANY 


Ashtabula, Kenton ond Nework, Ohio 
jew 
Accepted Wy) [Y Standard! 
Mee N | a 











Here’s an 
exciting new game: 






PUT your products in the barrel 
TAKE your profits out 





One of the greatest money-saving opportunities 
in metal-working lies in the use of barrels to 
finish parts by the hundreds in place of con- 
ventional methods that finish one part at a time. 









Barrel finishing makes easy work of many tough 
jobs of grinding, deburring and buffing by wheel. 






One Oakite customer changed to barrel meth- 
ods to deburr curved stainless steel strips that 
are 14 inches long. The cost for deburring 
20,000 strips was reduced from $3,000 to 
$125.00. 


FREE For a copy 


of “Precision Barrel 
Finishing” —contain- 
ing valuable infor- 
mation on cutting 
down, deburring, 
descaling, and bur- 
nishing—write to 
Oakite Products, 
Inc., 50E Rector St., 
New York 6, N. Y. 























Export Division 






OAKITE 





Technical Service Representatives in Principal Cities 
of U. S. and Canada 









Cable Address: Oakite 


. 
co 


The pump in a hydraulic system will 
last years longer when you use Lisle 
Magnetic Plugs. The long-lasting 
powerful magnet in the Lisle plug pulls 
abrasive steel particles out of the fluid, 
thereby preventing their entrance into 
the pump and valves. Removal of 
these abrasive particles cuts down 
wear, assures longer, more efficient 
operation. 













BEFORE AFTER 


ENGINEERS ... Write for free sample 
Lisle Magnetic Plug for testing. Please 
tell us the thread size you need. A 
complete catalog will be mailed to you 
without obligation. 


LISLE Corporation 


CLARINDA, IOWA 
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intricate Castings 
CWC metallurgical engineering, 
control and mechanization 
provide the means to 
produce castings of the most 
intricate design. 






















Heat-Treated Castings 
Heat-treating facilities range 
from small batch type furnaces 
through continuous quench 
and temper furnaces to meet 
modern casting requirements. 






ee “ 


Heres how CWC meets grey iron, iron alloy and steel casting needs ! 


Six Campbell, Wyant and Cannon foundries, located in the heart of the Great 
Lakes industrial area, are fully equipped to produce the castings you need. 
Superior quality is maintained through exacting inspection and testing methods. 
Complete mechanization assures volume production at low cost and delivery on 
schedule. Look to CWC research engineering and facilities as your source for 
iron and steel castings. Write today . . . get your copy of the “One Source” book- 
let. It tells why CWC is the best source for many different casting requirements! 


General Purpose Castings 
A large variety of general 


Purpose castings are produced 
in the CWC foundries. 

























Stee! Castings 
CWC’s extensive facilities 
make possible the production 
of over 150 tons of steel 
castings a day. 












Castings With 
Special Properties 
CWC’s development of special 


purpose electric alloy irons for + ae , 
. Co me, 
greater strength and resistance — 
to wear, heat and corrosion helps ™ ~, ’ m 


cut machining time and costs. 


campbell 
wyant and 
cannon 


FOUNDRY COMPANY 


Division of Textron Inc. 


Muskegon, Michigan 











Centrifugal Castings 


A pioneer in centrifugal 
casting, CWC alloys its own 
special metals in electric 
furnaces for proper uniformity 
in density and structure. 


















SIX FOUNDRIES LOCATED IN MUSKEGON, LANSING AND SOUTH HAVEN, MICHIGAN ...READY TO SERVE YOU 


DANA CORPORATION . TOLEDO 1, OHIO 





Vises you see movement... on land or 
water, in the sky or underground . . . chances 
are you will find one or more Spicer Universal 
Joint and Propeller Shaft units delivering power 
efficiently and dependably. 


Spicer produces hundreds of different drive 
lines in thousands of variations, for use in the 
automotive, aviation, transportation, marine, 
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.... Star Performers 
In many different fields! 


agricultural and industrial fields. 


The first successful, commercially-produced 
universal joint for automotive use was intro- 
duced by Clarence W. Spicer in 1904. In 1957, 
backed by over 50 years of continuous service 
and development, Spicer Drive Lines are 
being used in a majority of the automotive 
vehicles made throughout the world. 


Spicer Universal Joints include these features: 


Sliding splines have ground finish on ALL contact sur- 
faces, high hardness, and iron manganese phosphate 
coating. 


True bearing alignment with rigid one-piece yoke de- 
sign. This rigidity is the essence of accuracy. 


Precision bearings with improved surface hardness and 


finish. 


Whatever your drive line problem, in your particular 


Dynamically balanced to exacting limits. 


Uniform high quality propeller shaft tubing. Special 
steels used to Dana specifications. 


Wide selection of flange and yoke types, and a com- 
plete range of sizes to suit each individual requirement. 


industry, Dana engineers have the experience and 
know-how to give you the answer. 


Ryle a 


SPICER PRODUCTS: Transmissions ¢ Universal Joints * Propeller Shafts « Axles * Torque Converters « Gear Boxes ¢ Power Take-Offs « 
Power Take-Off Joints « Rail Cor Drives ¢ Railway Generator Drives « Stampings * Spicer and Auburn Clutches ¢ Parish Frames « Spicer Frames 
Universal Joints also Manufactured in Canada by Hayes Stee! Products Limited, Merritton, Ontario. 
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MISSILE GUIDANCE 


BOMBING NAVIGATIONAL NEW CIVIL AVIATION 
COMPUTER SYSTEMS PRODUCTS 


JET AND TURBO-PROP 
ENGINE CONTROLS 
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AIRBORNE FIRE 
CONTROLS 






GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis 
Experimental Engineering 
Development Engineering 

Project Coordination 


Design Engineering 
Product Engineering 
Product Evaluation 
Field Engineering 


AND WE ALSO NEED: 
DESIGNERS - CHECKERS - LAYOUT MEN 


Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 

immediate attention and personal reply. 

WRITE TODAY FOR EMPLOYMENT APPLICATION 
Mr. Cecil E. Sundeen 
Supervisor of Technical Employment 
AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


ES Milwaukee 2, Wisconsin Flint 2, Michigan 
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(“ Fon Freon 12 Hose 4bssemblies 
Depend on ANCHOR 


Specialized Experience 


Anchor Freon Hose Assemblies are products of 
specialized engineering, supported by an inti- 
mate knowledge of field practices and require- 
ments. This, together with Anchor’s “Accent on 
Accuracy” in manufacture is the reason why 
Anchor Freon Hose Assemblies are a standard 
for both automotive and industrial applications 
where Freon 12 is used. They are furnished in 
standard assembly with rayon braid or one wire 
braid hose. Also available are assemblies which 
combine the standard rayon braid or one wire 
braid hose assemblies with bent tube as an added 






\ service of your Freon hose installations, you will 
Power Steering Hose Assem- 

Andy Anchor says: Anchor Catalog No. 301—Anchor Clamp Type 
4-Bolt Split Flange Couplings conform to 

too! Anchor Catalog No. 202 — Anchor Adapter 


economy feature. These are designed to your 
profit by standardizing on Anchor Assemblies. 
Write for Catalog No. 601. 
Power Steering 
blies are also illustrated and 
and Reusable Hose Couplings 
Ask for 
SAE Standards 
Unions, Pipe Fittings, and new SAE Boss Type 


specifications. To insure the longest, leakproof 
\ — Typical Anchor Hydraulic and 
Oo 
described in Catalog No. 601. 
Anchor Catalog No. 400—Anchor FLANCO 
these Catalogs 
Adopters 


a 
~ | ; f 
JANCHOR COUPLING CO. INC. 


324 NORTH FOURTH STREET, LIBERTYVILLE, ILL. 
Branch Offices: Dallas, Tex.; Plymouth, Mich. 
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“MONOBALL”’ 


Self-Aligning Bearings 





ROD END 
TYPES 












PLAIN TYPES 


2): 


PATENTED USA 
AL) Word Bagh Reserved 


CHARACTERISTICS 






ANALYSIS 


1 Stainless Steel 
Ball and Race 


RECOMMENDED USE 


For types operating under high temper- 
ature (800-1200 degrees F.). 


2 Chrome Alloy { For types operating under high radial 
Steel Bali and Race ultimate loads (3000-893,000 Ibs.). 


3 Bronze Race and For types operating under normal loads 
Chrome Moly Steel Ball ( with minimum friction requirements. 














Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16”: to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. SAE 57 


SOUTHWEST PRODUCTS CO. 
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Today’s outboards GET GOING with 


Double Diamond Flywheel Starter Gears 


Major makers of electric-starting outboards come to Automotive Gear 
for their flywheel starter gear requirements. They get our extensive 
experience in making millions of them for the automotive field—plus 
skilled engineering aid—plus keen respect for their specifications—plus 
flame-hardening for better, longer gear performance— plus good delivery. 

If you are powering a product, why not talk to the company that 
specializes in power transmission via gears of many types? An engineer 


will respond to your inquiry. 


AUTOMOTIVE GEAR DIVISION 
MANUFACTURING COMPANY 


RICHMOND, INDIANA 


@, GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS Rows 


GEAR-MAKERS TO LEADING MANUFACTURERS 





@ each coupon book buys $7.00 worth 
of SAE meetings papers and Special 
Publications; it costs $6.40. Each 
coupon is worth 35¢. 


@ each book is good for a minimum of two 
years. 


@ coupons will be accepted at National 
Meetings or with mail orders for SAE 


meetings papers and Special Publica- 
tions. 


@ coupon books save you time and trouble. 


SRD BAN Oo 


(It is requested that cash or check accompany your order for coupon books) 
Add 3% city sales tax for deliveries in N. Y. C, 


\ 


SPECIAL PUBLICATIONS DEPARTMENT 
Society of Automotive Engineers 

485 Lexington Ave. 

New York, WN. ¥. 


Please send me SAE coupon books at $6.40 each. (Check) (cash) for is enclosed 


(Name) 
IO secede cietressitatnitceicinerenemeeniiieninneemmmenciingt rian it emcee ati i 


(Company address) 
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Why Choose 
menasco 


Because MENASCO QUALITY 
MEETS ALL STANDARDS 


America’s first great jet transports, the 707 Strato- 
liner and the Intercontinental will provide new 
luxury, distance-devouring speed and unimagined 
smoothness of takeoff, flight and landing. Their 
military counterpart, the KC-135 Tanker, will 
make possible global operation of another great 
BOEING aircraft, the B-52 jet bomber. These air- 
planes represent another outstanding BOEING 
contribution to aviation. 

In selecting MENASCO to build the nose land- 
ing gear for its 707 series transports and its 
KC-135 Tanker, BOEING was assured that this 
vital component would meet the exacting require- 
ments of either the Air Force or the Civil Aero- 
nautics Administration. MENASCO’S quality is 
“built-in” and meets any and all standards. 

MENASCO precision fabrication of this 
BOEING design combines the most effective appli- 
cation of both steel and aluminum for lighter weight 
and compactness, and the exclusive Uniwelding 
process assures greater strength and reliability. 


First in development, quality, delivery and service 


menasco manufacturing company 


805 San Fernando Boulevard, Burbank, California 


SPECIALISTS IN AIRCRAFT LANDING GEAR 
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VELLUMOID Want One 


Proven Performance nee ee 
... Under Pressure! & 


Providing the exact gasket for so 
many vital applications has made 
Vellumoid materials first choice of 
design engineers in solving sealing 
problems. 

Over 50 years experience as spe- 
cialists is your assurance of quality 


gaskets of proven performance. 
The Vellumoid Sales Engineer in An SA FE f m b | em 
your territory will gladly work with & 
your engineering groups to assure Pi ; 
you the correct gasket for your par- e Distinguishes you 
ticular need. as an SAE member 


THE VELLUMOID COMPANY e Is an attractive 


Worcester, Massachusetts gold-filled clutch- 
back pin 


¢ Costs only $1.50 


plus 
15¢ Federal tax for delivery 


GAS TURBINE DESIGN ENGINEER ns tor tibet 
AND New York City 
EXPERIMENTAL TEST ENGINEER A 


To join new group developing Turbochargers, 
Turbo Machinery, and Blowers. ACTUAL SIZE 


Previous experience on above or design and 
testing of internal combustion engines desir- GOLD on BLUE Member Grade 


able. GOLD on RED Associate Grade 


Midwestern small city location convenient to Junior Grade 
larger cities and to excellent recreational 


facilities. 


Attractive salary & generous benefits. Society of Automotive Engineers 


Send resume of education and experience to: 485 Lexington Ave., New York 17, N. Y. 
Please send me an SAE emblem. Enclosed is my 
MIEHLE-DEXTER SUPERCHARGER DIVISION check for $ ($1.50 plus applicable taxes). 
of the Christensen Machine Company Grade of membership (please check) 
100 Fourth Street, Racine, Wisconsin [] Member  [[ Associate C= Junior 


Subsidiary of 
Miehle, Goss, Dexter, Inc. 
Chicago, U.S.A. 


Name 


Address 
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with a CLARK JRANSVERTER 
oo ES 


Trucks Operating 
on delivery schedules 


Coaches making frequent stops 


Refuse collection 


el 


Concrete mixers and 
similar industrial applications 


Materials handling machinery 


Ahm 


Many stationary power plants 
and oil field applications 


AOL 


SS 
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... New, revolutionary power-train torque converter, hydraulic 


disconnect clutch, transmission—in a compact, rugged package. Ideal 
for vehicles in “frequent start” service 


No heavy clutching— 
Hydraulic clutch of on-off type. 
Effortless control by push-button 
or light-pressure pedal 


Gear shifting greatly reduced— 
Closely spaced ratios— gear changes 
are fast and smooth 


Fine inching control— 
Torque converter provides smooth 
power flow, controlled by accelera- 
tor 


Smooth starts, swift pick-up— 
No engine stall, no lugging, no 
wheel-slipping—less tire wear 


Longer life for drive-train— 
No shock-loading. No friction 
clutch to require adjustment. Far 
less down-time 


Ideal accessibility— 


Easiest possible service with no need 
for special tools 


Available for OEM or field 
conversion— 
These exceptional superiorities add 
up to this certain result: FASTER, 
EASIER, MORE ECONOMICAL 
OPERATION. 


For the whole interesting story, send for 
the TransVerter Bulletin. 


CLARK EQUIPMENT COMPANY, Transmission Division, Falahee Road, Jackson §, Michigan 


Please send the TransVerter Bulletin 





Manufacturing growth usually depends on one prime ingredient . . . 
performance! In the field of vinyl resin coated fabrics, ATHOL is proud 
of their continuing ability to provide consistent, reliable quality 


Quality 
Control 
Counts! 


in accordance with exact specifications. 


It is ATHOL’S many years of experience and never-ending 
pioneering in the coated fabric field, plus the technical skill developed 
from servicing some of the largest users in the country, that has 
resulted in our present highly expanded production facilities. 


Your inquiries are invited. 


ATHOL 


MANUFACTURING COMPANY 


NEW YORK + ATHOL, MASS. + CHICAGO 
Represented on the Pacific Coast by A. B. Bayd Co. 
SEATTLE + PORTLAND + LOS ANGELES 


SAN FRANCISCO . SAN DIEGO Southern Athol Plant 


Butner, North Caroline 


Plants at VINYL FABRICS FOR AUTOMOTIVE USE 
Athol, Mass. 
and Butner, N. C. 


LARGE METAL MANUFACTURING COM- 
PANY requires immediately men experienced 
in one or more of the below design fields: Design 


hs esac Engineers 
TRUCK ; 

BUS ae 

Since 1953 this department has increased its staff 
phenomenally for a very definite reason .. . 


the progress of the organization in developing outstand- 
ing products in a comparatively new field. 


LOOK AHEAD HERE 
and see ADVANCEMENT 


Mechanical 


professionally and salary-wise 


Excellent working conditions. Full employee Welfare Bene- 
fits, consisting of Blue Cross, P. S. I., Pension Plan and 
Group Life Insurance. 

DRAFTSMEN Senior draftsmen capable of 
group leader responsibility — 
automotive experience desir- 
able for firm engaged in bus 


Most recent proof of this is a new turbo—which you’ve 
probably read about in newspapers and professional jour- 


ENGINEERS 


STRESS SPECIALIST 


TECHNICIAN GRADE Ill 


and trailer design and aircraft 
manufacture. 

Graduate engineer to assist en- 
gineer in charge of experi- 
mental program in company 
engaged in manufacture of 
buses and highway trailers. 
Automotive experience pre- 
ferred 

Experienced stress analyst for 
Engineering Department of 
firm engaged in bus and trailer 
design and aircraft manufac- 
ture, 

A good knowledge of mechani- 
eal drawings and ability to 
read blueprints is essential. 
Five years applicable office ex- 
perience or four years office 
and one year shop experience 
is required 


Reply stating age, experience, education, marital status and 


salary expected to: 


Box +176, SAE JOURNAL 
485 Lexington Ave., New York, N. Y. 


All replies held strictly confidential 


nals. This power plant is notable for a number of 
revolutionary advances, including the basic one of a 
power-weight ratio of more than 4 to 1. 


Now a whole family of new small-sized but giant- 
powered turbojet, turboshaft and turboprop engines are 
being developeda—AND YOU CAN HAVE A HAND IN 
THE PROGRAM—if you qualify through a knowledge 
of high speed machines and broad design experience in 
any of the following fields: 

STRESS ANALYSIS SOLID MECHANICS 


EXPERIMENTAL ANALYSIS VIBRATIONS ANALYSIS 
OF MECHANICS MECHANICAL ANALYSIS 


You'll be designing a variety of static and moving parts: 
compressors, combustors, lube systems, turbines, gear 
systems, control components. 


And you'll have the advantages of this company’s exten- 
sive benefits plus the cultural, educational and recre- 
ational facilities of the New England location. 


Write in confidence to: 


BOX 177, SAE JOURNAL 
485 Lexington Ave., New York 17, N. Y. 
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BIG OR SMALL... BENDIX DRIVES START THEM ALL 


Throughout the world of transportation it’s an accepted fact 
that you start with Bendix! And it’s not surprising. Bendix* 
Starter Drives have been synonymous with dependability for 
fifty years in the automotive field. They’ve proved themselves 
just as reliable on submarines, aircraft, earth movers, outboard 
motors, helicopters. In fact, every type of internal-combustion 


engine ever built has used a Bendix Starter Drive. Hospitals 
use Bendix Drives to activate their stand-by equipment. Aur 
raid sirens across the country are started with Bendix Drives. 
It’s logical to believe that such universal acceptance indicates 
a standard of quality which no other manufacturer has been 


able to match. Need we say more? 
*REG. U. S. PAT. OFFs 


Bendix-Elmira, Nn.y. by 


ECLIPSE MACHINE DIVISION 


SAE JOURNAL, MARCH, 1957 


AVIATION CORPORATION 





Only VISCO-METER* can 
perform this engine 
protection service 


Nothing contributes more to high operat- 

ing efficiency and satisfactory service life 

of gasoline and Diesel engines than cor- 

rect lubrication. Constantly, while the 

7 engine is in operation, eran 
provides the operator with visual informa- 

ata tion on the lubricating quality of the oil 
iit a d in the crank case. Everyone concerned in 
B oo ty the manufacture, sale or use of gasoline 
= and Diesel engines should know the 


proven-in-service advantages of the VISCO-METER. 


VISCO-METER strato on. v. 


Load-pulling power calls for 


Young super-strength 


radiators 


Moving loads of logs like this is no job for anything 
but the best in equipment. The weight of tons of 
lumber “separates the men from the boys” when it 
comes to sure-footed hauling under extreme conditions. 
When the loaded REO truck shown above pulls 
away, the powering engine “horses” will be cooled by 
Young radiators . . . the radiators built to absorb 


torsional stresses, vibrations, high internal water 


impact pressures, and other conditions created by 


rigorous operating situations. 


Young radiators’ quality reputation stems from these 

and many other features: Tanks, headers and core 

secured as one-piece by full wrap-around type terne 

plate side members; double lockseam tubes; double 
solder on tank to header joint. Young super- 
strength construction also means light weight. 
It is well to remember Young radiators are 


used where the going is tough! 


Write Dept 117-C for FREE Catalog 


RADIATOR COMPANY 


RACINE, WISCONSIN 


\< Catal HEAT TRANSFER ENGINEERS FOR INDUSTRY 
Heat Transfer Products for Automotive, Heating. Cooling, Air Conditioning Products 


208 


LOW TEMPERATURE TESTING 
OF ELASTOMERS 


Compiled By 


Charles M. Miller, Chairman 
AMS Non-Metallic Material Committee 


and 
Dr. Willis O. Gordon, Northrop Aircraft 


August 15, 1956 $1.50 


For further information please write 


SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
485 LEXINGTON AVE., NEW YORK 17, N. Y. 


NOW AVAILABLE 


AERONAUTICAL INFORMATION 
REPORTS ON AIRCRAFT 
GREASES (DATED MARCH 1, 
1955) 

AIR No. 39, WATER COMPATIBILITY OF 
AIRCRAFT GREASES 

AIR No. 40, CORROSION PREVENTIVE CHAR- 
ACTERISTICS OF AIRCRAFT GREASES $0.75 


AIR No. 41, STABILITY OF AIRCRAFT 
GREASES 

AIR No. 42, CONTAMINATION STUDIES 
OF AIRCRAFT GREASES 


AIR No. 43, LOW TEMPERATURE TORQUE 
TEST FOR AIRCRAFT GREASES 


AIR No. 44, LOAD SUPPORT CHARACTER- 
ISTICS OF AIRCRAFT GREASES 


SOCIETY OF AUTOMOTIVE ENGINEERS, Inc. 
485 LEXINGTON AVE., NEW YORK 17, N. Y. 


_ Executive Office: Racine, Wisconsin, Plants of Recine, Wisconsin, Mettoen, Illinois 
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Design for Safety with 
AMERICAN BOSCH 
Constant ELECTRIC Action 
aes WINDSHIELD WIPERS 


TYPES Car and Truck drivers travel more accident-free miles, even 

For Automotive in the toughest weather, when they have constantly clear vision 

and Marine with American Bosch Electric Windshield Wipers. Regard- 

Applications for less of speed or load, on up-grades and during acceleration, 

6-12-24 v. Systems American Bosch Constant Electric Action is steady and de- 
pendable. Independent of engine vacuum, it eliminates stutter- 
ing, stalling blades—helps keep drivers in the clear and out of 
trouble on the road. 

American Bosch Electric Wipers are in wide use as original 
equipment. There are Dual and Single types, models for large 
size arms and blades—dependable Windshield Wipers with 
heavy duty construction that guarantees years of trouble-free 
service. 

These famous Electric Windshield Wipers are today’s posi- 
tive answer to good vision in bad weather, and they offer a 
keen, sales-active feature for your vehicles. Ask for complete 
specifications. American Bosch, Springfield 7, Mass. A Divi- 
sion of American Bosch Arma Corporation. 
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NEW DRY TYPE AIR FILTERS 


for engines, compressors, blowers 
and other industrial applications 


@ Designed for specific 
applications, the new 
Air-Maze Dry Type 
filter is particularly 
suitable where 1.) oil 
free air is required, 2.) 
an extremely high 
degree of filtration is 
required, 3.) the air 
velocity varies from one 
period to another and, 4.) the dirt concentration is 
relatively low, except when vibration is present to help 
dirt removal. 

The Air-Maze Dry Filter is one of the most efficient 
mechanical type filters available. Laboratory tests indi- 
cate better than 98% efficiency with particles of 2 micron 
mean diameter and practically 100% efficiency with 
particles of 5 microns or larger. 

The Air-Maze Dry Filter type DA employs a special 
highgrade felt filtering media arranged in deep pleats 
to provide extended area, and armored on both sides by 
heavy galvanized cloth. Heavy gauge perforated tubing 
inside the media and a metal strap on the outside form 
a rigid unit of great strength and are corrosion pro- 
tected. Made in sizes from 20 cfm to 6650 cfm. Catalog 
DA-1056 available. Write AIR-MAZE CORPORATION, 
Cleveland 28, Ohio. 


STANDARD EQUIPMENT 
ELECTRIC 
WESTACH tachomerers 
FOR ALL ENGINES 


2 . 3 
qo whlinfin,, 
", 


% 


CAT. #650 - 6 volt CAT. #1250 - 12 volt 


Check these features: 


e@ Universal 4, 6 and 8 cyl. 

@ Scales 2500, 5000, 8000 RPM 
e Indirect lighting 

e 3 wire cable quickly mounted 
e Ideal for rear engines 

e Vibration and splashproof 

e@ Outlasts the engine. 


For the finest in tachometers, portables 
and test equipment 


WESTBERG MFG. CO. 


144 S. Coombs St., Napa, Calif. 
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HIGH SPEED ner 


sealing problems? 


..-sOolve them 


with SIMPLEX 


Shaft speeds to 20,000 rpm and higher present 
special problems in shaft seal design — espec- 
ially when high temperatures or other special 
conditions may also be involved. 


To designers and builders of jet or reciprocat- 
ing engines and auxiliaries, SIMPLEX offers 
exclusive design principles and extended indus- 
try experience in solving similar problems. 
SIMPLEX products are original equipment in 
Allison, Pratt & Whitney, Wright and other 
leading aircraft engines. 


Whether your oil control problems involve 
shaft seals or piston rings, SIMPLEX engineers 
will be glad to help you work them out. Call, 
wire or write. 


Simplex Piston Ring Mfg. Co. 


12301 BENNINGTON AVENUE «+ CLEVELAND 11, OHIO 
75 N.E. 74th STREET * MIAMI 38, FLORIDA 


HIGH SPEED SHAFT SEALS 
AND PISTON RINGS 









35 YEARS and MILLIONS of WASHERS AGO 


American Announced “Oilproof Felt Washers” 
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An innovation in its day the Oilproof Felt Washer, now 
called the OilFoil Seal, has been used in many ways on 
every type of automotive equipment. And, as predicted, 
it found a ready response from the industry with many 
millions of them being used. There’s a very valid reason 
for this preference . . . OilFoil Seals really seal! Bonded 
with various septums of Neoprene or Hycar, as shown : i 
above, OilFoil Seals keep lubricants in and seal out water, = y 
dirt, gases, as well as retain pressure. Neoprene and Hycar 


i * 
are synthetic, rubber-like substances that are impervious @ 
to and unaffected by oils, greases and the hydrocarbons American t 
used in hydraulic systems. 


If there is no lubricant in the enclosure, the felt can be 
impregnated with oil or grease, to provide lifetime bearing m ¥ 
TRADE MARK 














lubrication. We have examined OilFoil Seals after 90,000 
miles of year ’round operation in automobiles and found 
them still in excellent shape. They are supplied cut to 
exact dimensions and S.A.E. specifications, ready for 







assembly. 
Check the seal-trouble spots on your cars or compo- GENERAL OFFICES: P.O. BOX 5, GLENVILLE, CONN. 
nents now, then send for Data Sheet # 11 and see if quality SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, 





ia, $2. Lovie, : ille, S. C., Dallas, Boynton B 
American Felt Seals can help correct the trouble. Our _frilegelptic. St. Louis, Atlant, Greet Sun Diego, Seattle, Montreal, 


i i i —PLANTS: Glenville, Conn.; Franklin, Moss.; Newburgh, N. Y., Detroit, 
Engineering and Research Department will be glad to ee een nT GNGIMEEMNG AMD RESEARCH LAROGATONES. 
collaborate. Glenville, Conn. 
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Torqmatic makes the load go faster 


cc THE ROLL of leading shovel-type loaders and 
/ you'll find that almost every one of them — like 
Payloader, Trojan, Napco, Speedall and Scoopmobile— 
uses Allison TORQMATIC DRIVEs in both gasoline- and 
Diesel-powered loaders. 

And the reason is simple —the integrated Allison 
TorQMatTic Converter-Transmission team helps manu- 
facturers build a better loader—gives their customers an 
easier-operating, faster-working tool that costs less to 
run and maintain. 

For the completely self-contained ToRQMATic DRIVE 
frees drivers from clutch-pedal pushing — eliminates 
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about half the work in running a shovel-type loader. 


The ToRQMATIC CONVERTER permits quick-shifts of all 
ranges at full throttle without slowing down — broadens 
the engine’s useful horsepower range by tripling engine 
torque for faster, more efficient digging and hauling. 
And “sense-feel” hydraulic control enables the operator 
to feel the load pick-up when reversing direction. 

If you’d build or buy a better shovel-type loader, take 
a Torqmatic tip from the leading manufacturers— 
specify Allison Torqmatic Drives. For further details 
write: Allison Division of General Motors, Box 894X, 
Indianapolis 6, Indiana. 


TORQMATIC DRIVES 





Meeting the big change in cars with the big change in bearings: 


TIMKEN and The Moto-Mated Way 


New TIMKEN’ Moto-Mated bearings are capacity- 
packed, cost 14.6% less than previous designs 


7OU’RE looking at a new kind of 

bearing. This bearing is smaller, 
lighter, capacity-packed—and it costs 
less than previous designs. It’s a prod- 
uct of the Moto-Mated Way—the 
Timken Company’s answer to the big 
change in today’s new cars. A new con- 
cept in bearing design, manufacture and 
supply mated to the increasing demands 
of the auto industry. Launched in a 
revolutionary new bearing factory, the 
Moto-Mated Way reaffirms our 57-year 
partnership with the auto industry by 
anticipating your changing needs. It 
puts advanced machines to work for 
you. Provides you with a better, more 
uniformly precise bearing at lower cost. 
Assures you an almost unlimited supply 
of bearings. 


From the Moto-Mated Way comes a 
new breed of Timken® tapered roller 


bearings — 13 standardized sizes mass 
produced by the millions. Lighter bear- 
ings to reduce weight, improve the ride. 
Smaller bearings to save space, permit 
more compact designs. Capacity-packed 
bearings to take the greater loads of 
today’s cars. Lower priced bearings to 
help hold down spiralling costs. 

Front wheels of millions of 1957 cars 
will roll on Timken Moto-Mated bear- 
ings, saving automakers 14.6% in cost. 
Greater savings will result when engi- 
neers and purchasing men find new uses 
for these bearings in rear wheels, pinions 
and differentials. 

Now more than ever, Timken bear- 
ings are your No. 1 value. The Timken 
RoHNer Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ont. 
Cable address: ““Timrosco”’. 


QUALITY, SERVICE, PUBLIC ACCEPTANCE MAKE 
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